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FOREWORD
The purpose of this paper is to present calculations,
determined by one consistent approach_ of all the thermody-
namic properties of hydrogen, including the zero-frequency
equilibrium speed of sound, that are usually necessary for
a gas-dynamics analysis. These properties have been calcu-
lated over a temperature range of 300 ° to 20,000 ° K for
pressures ranging from 10-2 to 103 atmospheres. In the anal-
ysis, hydrogen is treated as a reacting gas mixture in which
each component obeys the perfect gas equation of state. The
results, presented in tabular form and in the form of a Mol-
lier diagram, were found to agree within t5 percent with
the results of more rigorous calculations and are thus con-
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The thermodynamic properties of hydrogen have been calculated over a tem-
perature range of 300 ° to 20,000 ° K for pressures ranging from 10 -4 to 103
atmospheres. The calculated properties include energy, enthalpy, entropy, spe-
cific heats, equilibrium constants for dissociation and ionization, chemical
composition, density, compressibility, and speed of sound. In the analysis,
hydrogen is treated as a reacting gas mixture in which each component obeys the
perfect gas equation of state. Results are presented in tabular form and in
the form of a Mollier diagram. They are found to agree within ±5 percent of the
results of more rigorous calculations and are thus considered to be suitable for
engineering purposes.
INTRODUCTION
Although there have been numerous publications of the thermodynamic prop-
erties of hydrogen (e.g., refs. i through 6), few, if any, of these are suffi-
ciently extensive for engineering purposes. The calculations have usually
been for a limited number of properties, or for only a small range of variables.
It is then the purpose of the present paper to calculate, by one consistent
approach, all the thermodynamic properties of hydrogen, including the zero fre-
quency equilibrium speed of sound, that are usually necessary for a gas-dynamic
analysis, and to present these calculations in both the form of a Mollier chart
and extensive numerical tabulations.
In the calculations of this paper, the simple ideal reacting gas model is
employed; that is, each species present, dissociated and ionized hydrogen as
well as molecular hydrogen, is considered to be an ideal gas i_sofar as its
equation of state is concerned. This approach was taken so as to simplify the
calculations while still yielding the thermodynamic properties to sufficient
accuracy for most engineering purposes. Also, the resultant equations can
readily be included in a computer program for a gas-dynamic problem requiring
the thermodynamic properties of hydrogen.
The results, which were obtained with an automatic computing machine
program, are presented for a range of temperatures from 300 ° to 20,000 ° K and
pressures from 10 -4 to 103 atmospheres. A larger and more detailed Mollier



























generalized reactant and product_ respectively
speed of sound
stoichiometric coefficients for generalized reactant and product
(always subscripted)
heat capacity (specific heat) at constant pressure and volume,
respectively
internal energy for i mole of ideal gas, change in internal energy
base of natural logariti_ns
electron
Gibbs free energy for i mole of gas, change in the free energy
degeneracy factor of ith energy level
molecular hydrogen, hydrogen atoms, hydrogen ions
enthalpy, i mole of an ideal gas
Planck's constant




atomic or molecular mass
mole fraction

















specific heat ratio (Cp/Cv)
n_ber of moles of ith species per mole of initially undissociated,
unionized K2
(Note: ci ranges from i to 0 (Hs); _2 ranges from 0 to 2 (H); cs




standard or reference state
0° K
dissociation reaction of H2




This section will outline the method used to calculate the thermodynamic
properties of hydrogen from the partition functions and chemical equilibrium
relationships. The computations were simplified by several basic assumptions
which are given below.
Assumptions
The principal assumptions made for the calculation were:
i. The gas was assumed ideal; furthermore, products of dissociation and
ionization vere assumed to behave as ideal gases and 4o form an ideal mixture.
2. The hydrogen molecule was assumedto be a rigid rotor-harmonic
oscillator.
3. The hydrogen molecule was taken to be always in its ground electronic
state.
4. The hydrogen atom was assumedto have six electronic states; that is,
the electronic partition function series for the atom is given in closed form by
arbitrarily cutting the series off at six te_ms according to the argument given
by Unsold (ref. 7).
Partition Functions
The partition function for each species is defined as:
Q =_gi e-Ei/_T
i
where E i is the energy of the ith state and gi is the degeneracy of the
ith state. The total partition function is separable as follows:
Q = QtrQrQvibQel = 7 Qn
where the Qn are the translational, rotational, vibrational, and electronic







Qr = 8_2 IkT
(jh 2
£ -nhw/kT _iQvib = e = _ e_hV/k T -z
3b)
3c)
oo _En/kT ( 3d )Qel =_-_ gn e
i%----1
Values of all numerical constants used and the complete partition function
expressions for each species are given in table I.
Equilibrium Constants_ Mole Fractions_ and Compressibility Factor
To calculate the mole fractions of the gas at any state one must know the
equilibrium constants for the particular reactions involved. For these calcula-
tions_ the following reactions were considered:
4
+ + e- (5)
The above reactions can be generalized by the following expression
_aiAi_EbiBi (6)
i i
where A i and Bi are the reactants and products, respectively3 and a i and b i
are the corresponding stoichiometric coefficients.
Eguilibrium constant.- The pressure equilibrium constant can be obtained
from the following expression
: -RT Zn Kp (7)
where AF ° is the standard (Gibbs) free-energy change when all reactants and
products are in their standard state at i atmosphere pressure and temperature T.
The free-energy change for the generalized reaction (6) can be expressed in terms
of the partition functions as
-z_F° = RT I_. biZn(Q°/No)Bi-EaiZn(Q°/No)Ai]-2_ (8)
l i
where QO is the partition function for the standard state (i.e., i atm pres-
sure), No is Avogadro's number, and _ is the standard change in the total
energy at 0 ° K for the reaction. Combining equations (4) and (5) one obtains
the expression for the equilibrium constant in terms of the partition functions
as
In Kp = -(_/RT) +Ebi In(Q°/No)Bi Eai In(Q°/NO)Ai
i i
(9)
The concentration equilibrium constants, required in part of the calculation
to follow, are assumed given by the expression
Kc = Kp(RT) An (lO)
where An= _ai - _ bi = -i for both the dissociation and ionization reactions
of hydrogen.
Mole fractions.- For ideal gases the pressure equilibrium constant can be
expressed in terms of the partial pressures of the components of the gas and
thence in terms of their mole fractions and the total pressure.
n(P i)hi n(NBi
Kp = --,-_,n(P^i]ai= --,,_(NAi]aiPT - An (ii)
i i
The e_uilibri_m._ mole fractions are then determined by the following relations
and
KpD - (NH)R PT (12a
NH 2
2(HH+)
Kp I - NH PT
12b
NH2 + NH + 2NH + : i i2c
]<:!uations (12) can be combined to give a fourth degree polynomial for the mole
fraction of any species. In the calculations for this paper_ the largest mole
l'raction is determi_ued by solution of the polynomial expression using a second-
order correction formula as discussed in appendix A_ and the remaining two are
determined from the equilibrium relations.
Compressibility factor.- The compressibility factor Z is determined from
the reaction of one initial mole of Hs as
H 2 = £1Hs + £2 H + £sK + + £se- (1_
where the ei are the m_r_ber of moles of each species per initial mole of H2.
The total moles of products per initial mole of Hs (i.e., normalized moles) is
z = 2 cl + cs (14)
Here conservation of H nuclei has eliminated es_ the ei's not being all inde-
pendent. The number of normalized moles of each cemponent is easily computed
from the mole fractions with the following exFressions:
NKs = c_ (15a)
2 61 + £3
and
c_ (15b)
NH+ = 2 e z + e s





i + (NH_) - (NH+)
16%)
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and cs is obtained as
c2 : N_(z) (16c)_
Thermodynamic Functions
The partition functions and mole fractions will now be used to calculate the
following thermodynamic functions: energy_ enthalpy_ entropy; specific heats,
and speed of sound. Expressions similar to those given by Hansen in reference 8
will be used to obtain these quantities in dimensionless form. A list of conver-
sion factors for obtaining the dimensionless parameters in commonly used units is
given in table I.




RT - T _T •V (17)
O
where E_ represents the energy of the gas at 0° K in its standard state. The
zero of energy_ ES_ is taken as zero for the hydrogen molecule in its ground
state; therefore_ for hydrogen atoms_ E88E is one half the dissociation energy ofthe molecule and for hydrogen ions is of the atoms plus the ionization
energy.
The total energy (per mole of initially undissociated, unionized Ha) of the
system is given as
ZE : Z Z HiEi (18)
i
In terms of quantities already defined, the total energy in dimensionless form is
K_ -- zENi Rr /i + \_,"i] (19)
Enthalpy.- The dimensionless enthalpy per mole for each species is then
o E o o
H - E 0 - E 0
= + 1.o (20)RT RT
and the total enthalpy is
ZH ZE
- + z (21)RT RT
iWe nave calculated c2 by equation (16c) rather than using the identity
6s = 2(1 - cz) - c (which follows from conservation of H nuclei) to avoid the
cases when £s would be the small difference of two large numbers.
7




where S°/R is the entropy of the ideal gas at the standard state given by:




and Zn P/Po is the entropy change to bring the gas from the standard state
pressure_ Po_ to the partial pressure of the ideal gas. It is noted that the
entropy of an ideal gas is dependent upon the pressure while the enthalpy (or
energy) is not dependent on pressure (or volume) since
@ @ oT = T
For a mixture of ideal gases_ the entropy becomes
S Ni Zn-- In N i - In
R i Po Pi j
i
w_ere -Z Ni[Zn Ni + Zn(Pt/Pi)I represents the entropy of mixing when the
1
individual components of the gas are at different initial pressures.
Equation (20) can be further reduced; then multiplying by Z gives the
dimensionless entropy per initial mole of H2 for all the species forming the ideal
solution.
I_ /S°\i _ Pt]Z__SSR= Z Nik _/ - Ni In Ni - Zn_o (25)
i i
Specific heats.- The heat capacities at constant volume and constant pres-
sure are determined by differentiation of equations (19) and (21), respectively.
The following expressions are then obtained for Cv and Cp.
(2_S)
and




Since ideal gas behavior is assumed, Z equals the total number of moles of
species present per initial mole of H2. Then as seen from the reaction equa-
tion (13)




where again e i is the number of moles of the ith species per initial mole of
H2 •
For the purposes of calculation three cases were considered: (i) es very
small, (2) el very small, (3) all ¢i of significant values. Case (I) corre-
sponds to neglecting ionization; 2 case (2) corresponds to complete dissociation;
case (3) considers both reactions simultaneously. Details of the calculation of
Se/gT are given in appendix B.
S_eed of sound.- The speed of sound (zero frequency) is by definition
a_ : $<y_j) (30)
S
Since the isentropic condition is not convenient for calculation, we make use of




Equation (31) can be written as
a 2 = _ (_S/_T)p(_T/_p)p _ Cp (_T/_p)p (32)
(_S/_T)p(_T/_P)p Cv (_T/_P)o
The equation of state (P ,= ZpRT/Mo) can be used to write equation (32) as
I+Z p
a2p = 7 (33)
P T _(_)pl+ 7
21n the regions where e3 and cz are very small, their values are essen-
tially constant with temperature; therefore their temperature derivatives are
taken as zero.
where 7 is the ratio of the specific heats. The speed of sound is calculated
as the ratio a/ao, where ao is the referenc_ speed of sound at 0° C
(273.15 o K).




where the calculation of _ci/_T is presented in appendix B.
RESULTS AI_ DISCUSSION
The thermodynamic properties of hydrogen gas have been calculated by the
method outlined in the previous section. These properties are presented in
table II as a function of pressure and temperature and in the form of a Hollier
diagram in figure !. (A large Hollier diagram is obtainable by writing the
authors at Ames Research Center.)
The pressure variation over the temperature range of this report is if!us-/
trated in figure 2 for ZCp/R, 7, the mole fractions_ and speed of sound a/a o.
The effects of dissociation and iollization on the specific heat show rather
dramatically in figure 2(a) in the two promine_t peaks in ZCp/R. Figure 2(b)
shows the variation of 7 with temperature at several pressures. The variation
of the composition of the gas with temperature for several pressures is shown in
figure 2(c). The variation of the speed of sound with temperature and pressure
is shown in figure 2(d).
As stated in the introduction, the puzpose of the present paper has been to
use one consistent approach to calculate all the necessary thermodyn_r_ic proper-
ties of hydrogen. However, it remains to establish that these calculations are
of sufficient accuracy for most engineering purposes. Thus, the entha!py,
entropy, specific heat at constant pressure, and speed of so_d obtained by the
method of this paper are compared in table Iii to other available published cal-
culations. It is seen that the present calculations agree to within 5 percent
with the more rigorous calculations for enthalpy, entropy, and specific heat.
The speed of sound calculations of this paper are compared in table lll(d)
to those of Eisen and Gross whose calculations were only for a pressure of
i atmosphere. It is seen that both calculations agree well except at the highest
temperatures where the difference approaches i0 percent. Both calculations pre-
sent the zero frequency equilibrium sound speed defined by equation (30). To
what extent this represents the true speed of propagation of a vanishingly weak
pressure wave or disturbance is beyond the scope of the present discussion. The
differences in the two methods are perhaps accom_table to the differences in
obtaining the basic thermodynamic data from which the necessary derivatives were
obtained. Eisen and Gross started from tabulated data of the standard free
energy, standard free enthalpy, and specific heat at constant pressure as given
i0
oby others_ while the present method starts from the equilibrium constants which
are obtained from the partition functions as formulated in this paper.
Although the agreement of the calculations of this paper with more rigorous
calculations is good_ the consequences of the assumptions made in this paper
should be pointed out. The assumptions that (i) the hydrogen molecule is a rigid
rotor-harmonic oscillator, (2) the hydrogen molecule is always in its ground
electronic state, and (3) the hydrogen atom has only six electronic states affect
the partition functions directly. This effect for the rigid rotor-harmonic
oscillator is shown in the comparison below













where the product QvibQr of this paper is compared to Zvr of Rosenba_m and
Levitt (ref. 3). The values of Zvr include vibration-rotation interaction.
The assumption concerning electronic states for H2 has very little effect since
the first electronic state is at 131,940 ° K and for H, inclusion of more states
will affect the electronic partition function less than 0.i percent. Thus it is
seen that neglecting the vibration-rotation interaction underestimates QvibQr
for the conditions considered here.
The assumption of the rigid rotor-harmonic oscillator has been shown to
affect the vibration and rotation contributions to the total partition function
which_ in turn, affects the mole fraction and energy of each component of the




and the largest change in KpD, caused by errors in the partition function, occurs
at the higher temperatures where NH2 is very small. Thus for large errors in
KpD the absolute error introduced into the mole fraction of Ks is small in the
range where NH2 itself is small, and does not affect the other mole fractions.
Comparison in the pressure and temperature regio_reported by Reisfeld
(ref. 9) using National Bureau of Standards values for KpD , shows our values
for NH2 in essential agreement over the limited range glven in the reference.
A similar error is introduced into KPl as a result of the arbitrary manner
of cutting off the electronic partition function for H atoms. Here the error is
considerably less than the errors introduced into KpD.
The over-all effect of these three assumptions is shown in the comparisons
of table III. The enthalpy_ entropy, and specific heat at constant pressure are
shown in table III to agree with more rigorous calculations to within 5 percent.
ii
Thus, the objective of obtaining the thermodynamicproperties of hydrogen to
sufficient accuracy for most engineering purposes has been achieved_ even though
in somecases, the assumptions that were madecause an appreciable deviation in
corresponding intermediate quantities from those of more rigorous calculations.
The assumption that each species as well as the entire mixture behaved as an
ideal gas, has its main effect in the value of the compressibility factor Z.
For an ideal reacting gas, as presented herein_ Z accounts only for the change
in molecular weight. However, errors should be expected because the coupling of
internal degrees of freedom (as well as intermolecular forces) has been neglected.
The Z of this paper for P = i00 atm is comparedbelow with the values of
Rosenbaumand Levitt (ref. 3) who considered vibration-rotation coupling using a
Morse potential to describe the bound states of H_:
T 1,000 5,000 15,000 20,000
Z !.000 1.329 2.097 2.497
Z 1.000 1.314 2.097 2.510(ref. 3)
The Z for their data was calculated from Z = PV/nRT_ where n is the number
of initial H2 moles equivalent to i gm of H nuclei. _is calculation gives
essentially the same result as the quantity 2(1 + _) - _ in their nomenclature,
which is the equivalent of Z in this report.
The effect of intermolecular forces on the value of Z generally will be
confined to temperatures below i_000 ° K and pressures above I0 arm. The value of
Z would increase with increasing pressure and decreasing temperature in the
$
above-mentioned range.
A further comparison of our calculations can be made with those of
Sinano_lu, et al. (ref. i0) who have calculated the thermodynamic properties of
hydrogen for the temperature range from 5,000 ° K to 20,000 ° K using the second
virial coefficient in an equation of state for H atoms. However, these authors
do not include ionization effects in their tables and this neglect can be serious
even when the amount of ionization is relatively small. For example, we calcu-
late that approximately 7.5-percent ionization occurs even at 20_000 ° K and
i_000 atm pressure and the contribution of ionization to the enthalpy of the gas
is 62 kcal/initial mole of H2 in a total enthalpy of approximately 3_7 kcal/mole.
This fairly large error is, of course, due to the ionization potential for hydro-
gen being so large compared to the other energy quantities involved. At lower
S0ne group of workers (ref. i0) has considered intermolecular forces in
hydrogen which they treated as a monatomic gas with imperfections. They calcu-
lated atom-atom interactions as corrections to some of the thermodynamic proper-
ties using a Rydberg potential for hydrogen atom-atom interactions (unbound
states). But these workers neglected ionization effects as discussed here. At
i0,000o K and i00 atm where there is essentially complete dissociation and little
ionization, our value of Z is 1.992, and from reference i0 we calculate a
comparative Z of 1.983.
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pressures, where the ionization is greater; this error is even more serious. At
low temperatures and pressures, differences between the two methods are not sig-
nificant. For example, at 5,000° K and i atm pressure using the correction
factors of reference I0, we find /_Ho5'°°° = 147.2 kcal/initial mole of H2, while
our present calculations give a value of 148.6 kcal/mole.
However, Sinano_lu in a private communication has pointed out that with the
virial coefficient method, all corrections are additive, so that to the tables of
reference I0 need be added only the ion interaction effects. While electron-H
atom interactions are readily calculated, the inclusion of electron-electron and
ion-ion interactions would increase the difficulty of this method over the equi-
librium constant approach; which in the case of hydrogen we have shown to be
quite adequate. We point out that in the region of high densities and at temper-
atures where there is negligible ionization (i.e., where corrections due to atom-
atom interactions become large and the chemical species are not well defined),
the virial coefficient method of Sinano_lu does give improvement over the usual
partition function approach.
CONCLUDING REMARKS
The thermodynamic properties of hydrogen gas have been calculated by
assuming that:
(i) Hm behaves as an ideal gas and that the products of dissociation and
ionization also are ideal gases and together form an ideal solution.
(2) The partition function of He is approximated by a rigid rotor harmonic
oscillator model which remains in its electronic ground state.
(3) The electronic partition for the atom can be approximated by the first
six terms.
The results of these calculations are presented in tabular form and in the
form of a Mollier diagram. The calculations cover a range of temperatures from
300 ° K to 20,000 ° K and a range of pressures from 10 -4 atm to l0 s atm.
A comparison of the calculations of this paper with available more rigorous
calculations shows that the enthalpy, entropy, and specific heat at constant
pressure agree within 5 percent. A comparison of the speed-of-sound data with
other data shows a discrepancy of less than I0 percent.
Ames Research Center
National Aeronautics and Space Administration
Moffett Field, Calif., Oct. 28, 1963
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APPEI,TD IX A
DETEP_,ilNATION OF MOLE FRACTIOHS
Equation (12c), upon elimination of variables from equations (12a) and (12b),
can be written as
F(_) : N_ + C(I)N_ + 2n(Z)I_ - _(I) : 0
where C, D, and E are variable coefficients and the index
region of interest as discussed below.
(A1)
I refers to the
_lis equation is solved for the largest mole fraction as determined by a
pressure-temperature test which divides the variable range into three regions.
14• lj . • ..... _T 1/2
In regmon i, H = (NHs) _ zn rogmon 2, N - (_d_) • and in region _
N = iItt}; the coefficients cq, n be wri%ten in the form (KpD/T) a (KpI/T)b in a par-


























Equation (AI) is then solved by a method erJploying an initial guess
a root and a second-order correction given by




where F' and F" are the first and second derivatives at No.
F(N)
second derivative of
close to a root NRF
its Taylor series at
F in the correction form_lia.
of F, then approximate F(H)
No as follows
Equation (A2) is derived by approximately so!vin_ (AI) for the roots of
using a method similar to the Newton-Raphson method, but involving the
If an initial guess No is
by the first three terms of
F(N) _ FA(N) : F(N o) + (N - No)F'(No) +
(N - No) 2
F"(No) (,_:,)2
IUnpublished work of O. E. Kahne of the NASA, Ames Research Center, Hoffett
Field, California
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The root closest to No of the quadratic equation obtained by setting
FA = 0 is approximately
Hi = NO _ i ]F(NO)]s _ + termsofhigherorderin




If F(N) is reasonably well behaved then Nl should be a better approxi-
mation to NRF than the initial guess No • This process is then repeated at
N = Nl until some specified criterion of accuracy is satisfied.
APPENDIXB
DERIVATIVESOF (ZNi) A_DZ
The calculation of the temperature derivatives was divided into three cases
as mentioned in the text. For case l, if ea was < i0 -l° the ionization reac-
tion was neglected and the only reaction considered was
H2 = eiHs + e2H (BI)
Since KPD can be written as
462
KpD - i - 62 Pt
where e is the fraction of He dissociating, e± and 62 are related and
i - e = ez , 26 : s2 (B2)
then
Zn KpD _
Equation (B3) allows calculation of (_6/_T)p since all the other quantities
have been previously determined. Similarly,
-gT 7p + (_)6 I 61 + E





In equation (B6), 9es/_T = 0 because es is assumed constant in the range where
it is approximately zero.
Similar equations are derived for case 2 where el < 10 -I°.
16
In the middle range two sets of linear equations in terms of the derivatives
at constant pressure and constant density are obtained.
(BT)
2\_:L +\_-L +\m-)o:o
d Zn KCD h
d In Kc I (_)
In each set_ the first two equations are obtained from the equilibrium
relation and the last equation from conservation of hydrogen nuclei. These equa-
tions were simply solved by Cramer's rule. Then from equations (29) and (34) in
the text the required derivatives of (ZNi) and Z are calculated.
and
_(z_i) _ci
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TABLE I.- PHYSICAL CONSTANTS, CALCULATED QUANTITIES, CONVERSION










(a) Physical constants a
273.15 ° K
6.0232xi02s atoms/g mole
6.62517xi0 -27 erg sec
1.38044xi0 -z6 erg/deg mole
8.31467xi0 F erg/deg mole
1.98725 cal/deg mole
82.0594 cc-atm/deg mole
4,395.24 cm -z (ref. 12)













.08988 gm/l (I atm)
(c) Conversion factors to engineering units:
Btu ZH
H ib multiply _ x 48_.4
mr
_ Bt___UlboR multiply _ x O. _?$57
Btu OR multiply ZCpib _ x 0.9857
ft/sec multiply a---X 4134
ao
ib/ft s multiply O-_-x 5.613×i0 -s
Po
to obtain
aAll values are derived from reference Ii, except as noted, and,
where appropriate, refer to the chemical mass scale for which
the conversion from the physical scale was taken to be
0.99976 × (value on physical scale).
bThe subscript zero indicates 0 ° C (273.15 ° K).
CThis value is (1.4000 X R/M × T) z/2, that is, ideal gas velocity.
Experimental value for Smithsonian tables is 1.2695 km/sec; how-
ever, the quoted value should be used to calculate values of a
from table II.
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TABLE I.- PHYSICAL CONSTANTS, CALCULATED QUA_TITIES, CONVEHSION
FACTORS_ AND PARTITION FUNCTION EXPRESSIONS - Concluded
(d) Partition function expressions used in the calculations for this paper
i. _n(Q/N)H2 = (7/2)Zn T 7.74913 _n[l - exp(-6324/T)]-Zn P
2. _n(Q/N) H = (5/2)_n T - 3.65332 + Zn[2 + $ exp(-l.1845xlO5/T)
+ 18 exp(-l.4027xlOS/T) + 32 exp(-l.4794x105/T)
+ 50 exp(-l.5149x10s/T) + 72 exp(-l.5342×105/T)] - Zn P
3. Zn(Q/N)H+ = (5/2)Zn T - 3.6_332 - Zn P





T, ZH ZZ I ZCp
OK Z -- I --RT o R R
300 1.000 3.844 24.92 3.500
600 1.000 7.689 27.35 3.503
1,000 i•000 1.285+i 29.15 3.572
1,200 1.000 .1550+2 29.51 3.654
1,400 1.000 .1524+2 ]0.39 3.912
1,600 1.003 .2150+2 3O.98 5.4O5
1,800 1.015 .2742+2 31.92 12.27
2,000 1.083 .4325+2 34.18 34.52
2,200 1.275 .5535+2 39.62 84.03
2,400 1.633 .1603+3 48.51 104.5
2,600 1.893 .2162+3 54.65 45.54
2,800 1.973 .2361+3 56.68 15.04
3,000 1.993 .2437+3 57.40 7.485
3,200 1.998 .2484+s 57.82 5.700
3,400 1.999 .2523+3 58.14 5.225
3,600 2.OOO .2561+3 58.44 5.O82
3,800 2.OOO .2598+s 55.71 5.O35
4,000 2.000 .2635+3 55.97 5.023
4,200 2.000 .2671+s 59.21 5.028
4,400 2.000 .2708+s 59.45 5.053
4,600 2.000 .2746+3 59.67 5.107
4,500 2.000 .2783 +s 59.59 5.210
5,000 2.001 .2822+s 60.ii 5.394
5.200 2.001 .2863+3 60.33 5.706
5,400 2.002 .2906+3 60.55 6.211
5,600 2.004 ,2954+3 60.79 6,998
5,800 2.007 .3009+3 61.06 8.183
6,000 2.012 .3075+3 61.36 9.913
6,200 2.019 •3156+3 61.72 12.37
6,400 2•029 .3259+3 62.17 15.75
6,600 2.044 .3390+3 62.72 20.39
6,800 2.065 .3561+3 63.41 26.50
7,000 2.093 .3753+3 64.29 34.44
7,200 2.132 .4071+3 65.40 44.54
7,400 2.183 .4441+3 66.75 57.09
7,600 2.250 .4913+3 68.50 72.27
7,500 2.335 .5506+3 70.60 90.00
8.000 2.441 .6236+3 73.13 109.7
8,200 2.568 .7114+s 76.09 129.9
8,400 2.717 .8134+3 79.44 148.4
$,600 2.883 .9274+s 83.11 161.7
8,500 3.059 .1048+4 86.90 166.7
9,000 3.233 .1169+4 90.61 161.5
9,200 3.395 .1282+4 94.01 146.5
9,400 3.537 .1382+4 96.95 125.9
9,600 3.653 .1466+4 99.36 103.1
9,500 3.744 .1534+4 101.3 81.64
i0,000 3.813 .1587+4 102.7 63.55
11,000 3.960 .1722+4 106.3 20.79
12,000 3.990 .1778+4 107.6 12.37
13,000 3.997 .1820+4 108.5 10.62
14,000 3.999 .1858+4 109.3 i0.19
15,000 4.000 .1895+4 llO.O 10.07
16,000 4.0OO .1931+4 110.6 10.03
17,000 4.000 .1968+4 111.2 10.Of
i$,000 4.000 .2005+4 ili.8 I0.01
19,000 4.000 .2041+4 I12.4 i0.00
20,000 4.000 .2078+4 112.9 10.O0
NOTE: A group of digits followed by -n




























































17.71 !-6. 4209 •5074-19
15.20 I-6•4444 .1275-_9
18.67 -6.4667 .3627-2o





















































































































indicates that the decimal point should be n places
21
TABLEII.- THERMODY_AI_CPROPERTIESOFEQUILIBRILC4HYDROGE_- Continued
p = 0.0002 atm
T, ZH ZS ZCp a
oK Z RT--_ -B- _ _ a_ log Po NH2 NH NH+
300i•000 0.3844+z24•23 3.5001.400 1.045 -3•73970•i000+i600 1.000 .7689+I 26.66 3•503I•399 1.482-4•0407 •1000+i
1,0001.000 .1285+228.46 3-572 1.389 1.906 -4.26261.00001,2001.000 .1550+229.12 3.6511.377 2.079-4.3415i•0000
1,4001.000 .1823+229.69 3.8581.353 2.226-4•40_6 •9996
1,6001•002 .2134+230.26 4.9381•276 2.311 -4.4675•9961
1,8001.013 .2635+231.06 9.8171•166 2.351-4.5234 •9745
2,0001.059 .3841+232.78 25•90 1.113 2.463-4•5884 •8691
2,2001.200 .6980+236.83 64•03 i.i01 2•721-4.6842 .6664
2,4001.501 .1335÷s44.38103.4 1.106 3.175-4•8191 •3325
2,6001.814 .2002+351.69 66.88 1.127 3•673-4.9362 .1026
2,8001.949 .2311+s54.84 23.58 1•191 4.088-L.9994 .2639-i
3,0001.985 .2422+a55.89 9•8691.339 4.552-5.0376 •7316-a
3,2001.995 .2479+s56•39 6.3901.507 5.011-5.0677 .2317-2
3,4001.998 .2522+a56.75 5.448 1.604 5.336-9.0947 .8328-s
3,6001.999 .2560+357.05 5.1621.643 5.559 -5•1198 .3340-s
3,8002.000 .2598+s57.32 5.0661•657 5•737-5-1433 .1471-3
4,0002.000 .2635+s57.58 9.034 1.661 5.895-5•1656 •7017-44]200 2.000 .2671+s57.83 5.0281.662 6.042 -5.1!368 .3586-4
4,4002.000 .2708+s58.06 5.0411.659 6.179-5.2071 .1945-4
4,6002•000 .2745+s58.29 5.0781.652 6.305-5.22'34 .iiii-4
4,8002.000 .2783+a58•50 5-1501.639 6.416-5.2449 .6640-5
5,0002.000 .2821+s58•72 5.2791.618 6•505-5.2627 •4130-5
5,2002.001 .2860+358.93 5.5001•585 6.567-5.2'798 .2661-55,4002.002 .2902+3 59.14 5.857 1.540 6.597 -5.2964 .1768-s
5,600 2.003 .2946+s 59.36 6•413 1.484 6. 596 -5. 3124 .1207- 5
5,800 2.005 .2996+3 59.60 7.251 1.422 6•573 -5.3281 .8443-6
6,000 2.008 .3054+s 59.87 8•474 1.360 6.540 -5•3436 .6027 -e
6,200 2.013 .3122+3 60.17 10•21 1.303 6.513 -5.3589 .4377 -6
6,400 2.020 .3205+3 60•53 12.62 1.255 6.501 -5•3742 .3224-6
6,600 2.031 .3309+3 60.97 15.89 1.217 6.511 -5•3898 •2401-6
6,800 2.046 .3440+_ 61._0 20.22 i•188 6.545 -5•4059 .1800-6
7,000 2.066 .3608+s 62.17 25 •85 i•166 6•603 -5.4228 •1354-6
7,200 2.093 .3822+s 62.99 33• 05 1.151 6.686 -5.4408 .1017-e
7,400 2.130 .4096+s 64.02 42.07 1.139 6.793 -5•4602 .7595-7
7,600 2•178 .4443+3 65.28 53.13 1.132 6•925 -5.4814 .5606-7
7,800 2.239 .4880+3 66.83 66.38 1.127 7.086 - 5. 5047 .4067-7
8,000 2. 315 .5421+3 68.70 81.78 1.124 7.278 -5. 5303 •2881-7
8,200 2.410 .6082+3 70•93 98.93 1.122 7•502 -5.5584 .1980-7
8,400 2.524 .6872+3 73 •53 1-16.9 1.122 7.760 -5•5890 .1311-7
8,600 2.657 .7792+s 76.48 134•i 1.122 8.051 -5.6215 .8317-8
8,800 2.807 .8828+s 79.73 148 .I 1.123 8. 370 - 5.6553 .5030-a
9,000 2.969 .9946+3 83.16 156.2 1.126 8•709 -5.6894 .2894-8
9,200 3•134 .iiI0+6 86.62 156.4 1.129 9.059 -5.7225 •1586 -8
9,400 3.294 .1222+4 89.91 148.2 1.133 9•408 -5.7535 .8311-9
9,600 3•_40 .1325+4 92.86 132.9 1.139 9.745 -5.7815 •%199 -9
9,800 3.567 •1415+4 95.42 !13.7 1.146 10.07 -5•8060 .2066-s
i0,000 3.670 .1491+4 97.52 93.64 1.156 I0.37 - 5.8273 .i000- 9
11,OO0 3.923 •1696+4 102•9 30.36 1.261 11•85 -5.8976 .2749-11
12,000 3.980 .1772+4 104.7 14.67 1.452 13•44 -5.9417 •1092-
13,000 3.994 .1818+4 105.7 11.24 1.588 14.67 -5.9779 .6632-14
14,0OO 3.998 .1857+4 106.5 10.38 i. 640 15.49 -6.0105 •5783-15
15,000 3.999 .1894+4 107.2 i0.14 1.657 16.12 -6.0406 .6787- _6
16,000 4.000 .1931+4 107.9 i0.05 1.663 16.68 -6.0687 .1017-_e
17,000 4.OO0 .1968+4 108.5 10.02 1.665 17.21 -6.0951 .1866-_7
18,000 4.000 .2005+4 109.0 lO.Ol 1.666 17.71 -6.1199 .4059-18
19,0OO 4.000 .2041+4 109.6 i0.01 1.666 18•20 -6.1434 .1020-_e























































































































p = 0.0004 atm
T, ZH ZS Z% a __OK Z -- -- 7 -- logRTo R R ao 0o NH2 NH HH+
300 1.000 0.3844+z23-54 3.5001.400 1.048 -3.4387O.lO00+z0.0000
600 1.000 •7689+z25.96 3.5031.399 1.482-3.7397 .1000+i •2352-_4
1,0001.000 .1285+227.76 3•5721.389 1.906-3-96151.0000 •1150-31,2001.000 •1550+228.42 3.6491.378 2.079-4.04071.0000 .1001-4
1,4001.000 .1822+229•00 3.8201.357 2.229-4.1077 .9997 .2469-31,6001.001 .2123+229.54 4.6081.294 2.328-4.166] .9972 .2762-s
1,8001.009 .2560+230.24 8.0821.188 2.371-4.2208 •9819 .1810-]
2,0001.042 .3497+231.58 19.51 1•124 2.459-4.2802 .9202 .7979-I
2,2001.143 .5831+s 34.60 47.76 1.106 2.664-4•3620 .7498 .25022,4001.379 .i089+s 40.58 89.87 1.107 3.045-4.4812 .4506 .5494
2,6001.704 .1779+s48.13 84•96 1.120 3.542-4•6079 •1738 .8262
2,8001.904 .2221+s52.62 37.20 1.158 3.972-4.6884 .5023-z .9498
3,0001.972 .2394+s54.26 14.33 1.260 4.390 -4.7335 .1442-i •9856
3,2001.991 .2470+s54-93 7.7421.422 4.857 -4.7657 .4613-2 .99543,4001-997 .2518+355.33 5.891 1.555 5.249-4•7933 .1663-s .9983
3,600 1.999 .2559+s 55.65 5.322 1•621 5.521-4.8186 •6676-s .9993
3,800 1.999 •2997+s55.93 5.1301.648 5.721-4.8422 .2941-s .9997
4,000 2.000 .2634+356.19 5.0601.658 5.888-4.8646 .1403-s .9998
4,200 2.000 .2671+s56.44 5.0371.661 6.040-4.8858 .7171-4 -9999
4,400 2.000 .2708+s56.67 5.037 1.660 6.181-4•9060 .3890-4 .9999
4,6002.000 .2745+s56.90 5.0591.656 6.312-4.9253 •2222-4 .9999
4,8002.000 .2782+s57.12 5.1081.647 6.430-4.9438 .1328-4 .9998
5,000 2.000 .2820+s 57.33 5.199 1.631 6.532 -4.9616 .8262-5 .9996
5,200 2.001 .2858+s 57.53 5.354 1.607 6.611 -4•9787 .5324-5 .9993
5,400 2.001 .2899+3 57.74 5.606 1.571 6.663 -4.9952 .3540-5 .9988
5,600 2.002 .2941+s 57.95 5-999 1.525 6.685 -5.0112 •2419-5 .9979
5,800 2.004 •2987+s 58.17 6.592 1•470 6.681 -5•0268 .1694-s .9964
6,000 2.006 •3038+a 58.41 7.457 1.411 6.659 -5.0420 .1211-5 .9941
6,200 2.009 .3097+s 58.67 8.686 1-353 6•632 -5.0570 .8823-6 .9907
6,400 2.014 .3166+3 58.97 10.39 1.301 6.611 -5-0719 .6527-3 .9856
6,600 2.022 .3251+s 59•32 12.70 1.256 6.605 -5.0868 .4890-6 .9783
6,800 2.032 .3354+s 59.75 15.76 1.220 6.619 -5.1020 .3698-3 .9682
7,000 2.047 .3484+3 60.26 19.76 1.193 6.655 -5.1177 .2815-6 .9544
7,200 2.066 .3646+s 60.88 24.87 1.172 6.713 -5•1340 .2149-6 •9360
7,400 2.092 .3851+s 61.65 31.29 1.156 6.793 -5-1513 .1639-3 .9120
7,600 2.126 .4108+s 62.59 39.23 1.145 6.895 -5.1699 .1244-6 .8816
7,800 2.169 .4430+s 63.73 48.87 1.137 7.021 -5•1900 .9357-7 •8439
8,000 2.224 .4828+s 65.10 60.31 1.132 7.172 -5.2119 .6936-7 .7982
8,200 2-.293 .5317+s 66.75 73.56 1.129 7.350 -5-2358 .5042-7 .7443
8,400 2.377 .5909+s 68.70 88.36 1.127 7.558 -9.2619 .3575-7 .6827
8,600 2.478 •6614+s 70.96 104.1 1.126 7.796 -5.2901 .2459-7 .6143
8,800 2.596 .7434+s 73.54 119.8 1.126 8.063 -5.3203 .1632-7 .5411
9,000 2.729 .8364+s 76.39 133.7 1.127 8.359 -5.3518 .1040-7 .4656
9,200 2.876 .9383+s 79.45 143.9 1.129 8.677 -5.3841 .6357-s -3910
9,400 3.029 .1046+4 82.60 148.3 1.132 9.010 -5.4160 .3720-6 .3204
9,600 3.184 .i154+4 85.71 145.9 1.135 9.348 -5•4467 .2089-6 •2564
9,800 3.330 .1258+4 88.64 136.7 1•140 9.682 -5.4753 .i131-s .2010
i0,000 3.463 .1353+4 91.26 122.3 1.146 I0.01 -5.5010 .5947-s .1550
ii,000 3.855 .1650+4 99.05 46.50 1.211 11.46 -5.5889 •2041-_o -3772-i
12,000 3.961 .1759 +4 101.7 19.07 1.365 12.97 -5.6386 .8569 -is .9726-2
13,000 3.988 .1814+4 102.9 12.46 1.530 14.38 -5.6763 .5275-_ .2937-2
14,000 3.996 .1855 +4 103.7 10.77 1.616 15.37 -5.7093 .4617-14 .i031-2
15,000 3.998 .1894+4 104.4 10.27 1.648 16.07 "5.7395 .5425-_5 .4108-s
16,000 3-999 .1931+4 105.1 i0.ii 1.659 16.66 -5.7676 .8131-_3 •1820-s
17,000 4.000 .].968+4 105.7 10.05 1.663 17.20 -5.7940 .1492-_e .8816-4
18,000 4.000 .2005 +4 106.3 10.02 1.665 17.71 -5.8189 .3247-17 .4607-4
19,000 4.000 .2041+4 106.8 i0.01 1.666 18.19 -5.8423 .8161-_ .2571-4































































II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.0006 atm
z_!_ zs zc_ _ ! log m_
RTo R R ao 0o
300 1.000 0•3844+_ 23.13 3.500 1.400 i•048 -3.2626
600 1.000 .7689+i 25.56 3.503 1.399 1.482 -3.5(]36
1,000 l.OOO .1285+2 27.36 3.572 1.389 1.906 -3.7854
1,200 1.000 .1550+2 28.02 3.648 1.378 2.079 -3.8646
1,400 1.000 .1821+2 28.59 3.803 1.359 2.230 -3.9316
1,600 i•001 .2118+2 29•13 4.462 1.303 2.336 -3.9901
1,800 1.007 .2526+2 29.78 7•313 1.202 2.384 -4.0439
2,000 1.034 .3345+n 30.95 16.67 1.132 2.460 -4.1010
2.200 1.117 •5311+2 33.49 40.10 i.109 2.639 - 4.1'[60
2,400 1.317 .9645+2 38.62 79.45 1.108 2.978 i-4.2852
2,600 1.629 .1628+3 45.86 90.54 i•117 3-458 -4.4123
2,800 1.866 .2143+s 51.i0 47,37 1.146 3.904 -4.5035
3,000 1.958 .2367+3 53.22 18.43 1.224 4.304 -4.5544
3,200 1.986 .2460+3 54.05 9.057 1.369 4.755-4.5886
3,400 1-995 .2515+s 54.50 6.329 1.515 5.178 -4.6169
3,600 1.998 .2557+3 54.83 5.482 1.601 5.485 i-4.o4-'3"
3,800 1.999 .2596+3 55.12 5.193 1.639 5.704 -4.6661
k,O00 2.0OO .2634+s 55.38 5.087 1.654 5.881 -4•6884
4,200 2.000 .2671+3 55.63 5.048 1.659 6.037 -4•7097
4,400 2.000 .2708+3 55.86 5.039 1.660 6.180 -4.7299
4,600 2.000 .2745+3 56.09 5.053 1.657_ 6.314 -4.7492
4,800 2.000 .2782+3 56.30 5•091 1.650 6.436 -4.7677
5,000 2.000 .2819+s 56.51 5.164 1.637 6. 543 -4.7855
5,200 2.000 .2858+3 56.72 5.290 1.617 6.631 i-4•8026
5,400 2.001 .2897+_ 56.92 5.L951 1•586 6.695 _-4.8191
5,600 2.002 .2938+3 57.13 5.816 1.546 6.730 -4.8350
5,800 2.003 .2983+3 57.34 6.300 1.496 6.739 -4.8905
6,000 2.005 .3031+3 57.56 7.006 1.440 6.726 -4.8657
6,200 2.008 .3086+s 57.81 8.010 1.383 6.703 -4.880_
6,400 2.O12 .3150+s 58.08 9.401 1.329 6•680 -4.8952
6,600 2,016 .3225-_ 58•40 11,29 1.282 6.668 -4.9099
6,800 2.026 .3316+3 58.77 13.79 1.242 6.673 -&.9247
7,000 2.038 .3429+s 59.22 17.O5 1.211 6.697 -4.9398
7,200 2.054 .3568-_3 59.75 21.23 1.187 6•742 -4.9554
7,400 2.075 .3742_ 60.40 26.49 1.169 6.807 -4.9717
7,600 2.103 .3959+'a 61.19 33.01 1.155 6.89k -4.9891
7,800 2.138 .4229+s 62.15 40.95 1•145 7.003 -5.0076
8,000 2.184 .4563+s 63.30 50.45 1.139 7.134 -5.0277
8,200 2.240 .4972+s 64.68 61.58 1.134 7•289 -5.0496
8,400 2.310 .5468+s 66.32 74.29 1.131 7.470 -5•0733
8,600 2. 394 .6063_ 68.23 88.29 1.129 7.680 -5.O991
8,800 2.494 .6763_s 70.42 103•0 1.129 7.917 -5.1268
9,OO0 2.609 .7571+_ 72.90 117.4 1.129 8.183 - 5•1562
9,200 2.739 .8478_ 75.63 130.1 1.130 8.475 -9.1868
9,400 2.880 .9467+s 78.53 139.2 1.132 8.787 -5.2180
9,600 3.026 .1050+4 81.51 143.2 1.134 9•113 -5.2489
9,800 3.176 .i155 +_ 84.45 141.1 1.138 9.444 -5.2786
i0,OOO 3.318 .12_6+4 87.23 132.9 1.142 9,772 -5°3064
ii,000 3.793 .1608+_ 96.46 59•44 1.191 11.25 -5.4058
12,000 3.943 ,1746+4 99.77 23•22 1.318 12.69 -5.4605
13,000 3 •982 .1809+_ I01.2 13.65 1.487 14.16 -5.4995
14,000 3.994 .1854+4 102.1 11.15 1.595 15.26 -5.5330
15,000 3.997 -1893 +_ 102.8 10.41 1.639 16.03 -5.5633
16,000 3.999 .1931*4 i03.5 i0.16 !.656 16.64 -5.5915
17,OO0 3•999 .1968-_ 104.1 10.07 1.662 17.19 -5•6179
18,000 4.000 .2005-_ 104.6 i0.03 1.664 17.70 -5. 6428
19,000 4.000 .2041+4 105.2 10.02 1.666 18.19 -5.6662
























































































































TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN
p = 0.0008 atm
Continued
T, ZH ZS ZCp a _p_
OK Z -- -- -- _ -- logRT o R R a o 0o
3o0 I.OOO 0.3844+i 22.84
600 1.ooo .7689+i 25.27
i,oo0 i.ooo .1285+2 27.07
1,2o0 1.ooo .159o+2 27.73
1,4o0 1.ooo •1821+2 28.30
1,6o0 i.ooi .2115+2 28.84
1,8o0 1.oo6 .2506+2 29.46
_2 _ _JH+
3.500 1.40o 1.o48 -3.1376 O.lOOO+z
3.503 1.399 1.482 -3.4387 .1000+i
3.572 1.389 1.9o6 -3.6605 i.oo0o
3.648 1.378 2.079 -3.7397 1.0oo0
3.793 1.36o 2.231 -3.8067 •9998
4.375 1.309 2.341 -3.8651 .9980















2,000 1.029 .3254+2 30.53 14.97 1.138 2.463 -3.9741 .9429
2,200 1.i02 .5000+2 32.79 35-43 1.112 2.626 -4.0450 .8155
2,400 1.278 .8860+2 37.35 71.89 1.108 2.936 -4.1472 .5650
2,600 1.574 .1516+s 44.23 91.56 l.ll7 3.397 -4.2724 .27O8
2,800 1.832 .2074+s 49.89 55.09 1.140 3.853 -4.3705 .9184-_
3,000 1.945 .2341+3 52.42 22.19 1.204 4.248 -4.4266 .2805-i
3,200 1.982 .2451+3 53.40 10.34 1.332 4.682 -4.4627 .9142-2
3,400 1.993 .2511+s 53.90
3,600 1.997 .2596+s 54.29
3,800 1.999 .2596+s 54.54
4,000 1.999 .2634+s 54.80
4,200 2.000 .2671+s 55.05
4,400 2.000 .2708+3 55.29
4,600 2.000 .2745+s 55.51
4,800 2.000 .2782+s 55.73
5,000 2.000 .2819+s 55.94
5,200 2.000 .2857+3 56.14
5,400 2.O01 .2896+s 56.34
5,600 2.001 .2937+s 56.54
5,800 2.002 .2980+s 56.75
6,000 2.004 .3027+3 56.97
6,200 2.007 .3080+s 57.20
6,400 2.010 .3139+s 57.46
6.764 1.483 9.118 -4.4916 .3315-2
5.641 1.583 5.492 -4.5173 .1333-2
5-257 1.630 5.689 -4.5411 .5878-s
5.I14_ 1.650 5.874 -4.5635 .2806-s
5.059 1.658 6.034 -4.5847 .1434-s
5.043 1.660 6.180 -4.6050 .7779-4
5.051 1.658 6.315 -4.6243 .4444-4
5.081 1.652 6.440 -4.6428 .2656-4
5.143 1.641 6.551 -4.6606 .1693-4
5.252 1.623 6.644 -4.6776 .1065-4
5.430 1.596 6.714 -4.6941 .7084-_
5.707 1.559 6.759 -4.7100 .4844-5
6.126 1.513 6.776 -4.7255 .3394-5
6.738 1.460 6.772 -4.7406 .2431-5
7.607 1.404 I 6.753 -4.7554 .1774-5
8.812 1.350 6.731 -4.7699 .1317 -5
6,600 2.015 .3210+s 57.76 10.44 1.301 6.716 -4.7844 .9906-6
6,800 2.023 .329_+3 58.10 12.61 1.2601 6.714 -4.7990 .7538-e
7,000 2.033 .3396+s 58.50 15.44 1.226 6.731 -4.8138 .5786-e
7,200 2.047 .3522+s 58.99 19.06 1.199 6.767 -4.8289 .4468-6
7,400 2.065 .3677+s 59.57 23•62 1.179 i 6.824 -4.8447 .3460-6
7,600 2.089 .3870+3 60.27 29.28 1.1631 6.900 -4.8613 .2679-6
7,800 2.120 .4109+a 61.12 36.19 1.152 6.997 -4.8789 .2067-6
8,000 2.159 .4404+s 62.14 44.48 1.144 7.115 -4.8979 .1582 -_
8,200 2.208 .4764+s 63.35 54.26 1.138 7.296 -4.9184 .i198-6
8,400 2.269 .5202+3 64.79 65.54 1.134 7.42_I -4.9406 .8927-7
8,600 2.343 .5727+s 66•48 78.19 1.132 7.611 -4.9647 .6519-7
8,800 2.431 .6349+s 68.43 91.84 1.131 7.829 -4.9907 .4645-7
9,000 2.534 .7073+s 70.65 ]i05.8 1.130 8.074 -5.0185 .3215-7
,200 2.651 .7897+s 73.13 119.1 1.131 8.345 -5.0477 .2153-7
,400 2.782 .8811+s 75.81 130.1 1.132 8.639 -5.0779 .1391-7
9,600 2.921 .9794+s 78.63 137.5 1.135 8.951 -5.1084 .8657-8
9,800 3.066 .1081+4 81.50 139.7 1.137 9.274 -5.1383 .5192_
i0,000 3.209 .I183+4 84.30 136.2 1.141 9.601 -5.1669 .3008-6
ii,000 3.737 .1570+4 94.44 69.91 1.181 ii.i0 -5•2744 .1422-9
12,000 3.925 .1734+4 98.35 27.14 1.288 12.51 -5.3335 .6599-11
13,000 3.977 .1805 +4 99.93 14.83 1.453 13.98 -5.3740 .4171-12
14,OO0 3.992 .1852+4 100.9 11.52 1.575 15.16 -5.4078 .3679-_
15,000 3.997 .1893+4 101.6 10.54 1.631 15.98 -5.4383 .4333-14
16,000 3.998 .1930+4 102.3 10.22 1.652 16.62 -5.4665 .6500-_5
17,000 3.999 .1968+4 102.9 10.09 1.660 17.18 -5.4929 .1193-_s
18,000 4.000 .2004+4 103.5 10.04 1.664 17.70 -5.5178 .2597-_s
19,000 4.OOO .2041+4 104.0 lO.Oe 1.665 18.19 -5.5413 .6528-17








































































































TABLE II.- THEP/4ODY}IA/,_C PROPERTIES OF EQUIL!BE!T_4 R-_DROGZ_
p = 0.0010 atm
Continued
ZH ZS ZCp aZ JL
300 1,000 0,5544+i 22.62 3. 500 1.400 1.046 -3.O407
600 1,000 .7689+_ 25.05 3.503 1,399 1.482 -3.3418
i,O00 1.000 ,1285 +2 26.55 3.572 1.389 1.906 -3.5636
1,200 1.000 .1550+2 27.51 3.647 1.378 2.079 -3.6426
1,4OO i.OOO .1821+2 28.Oo 3.786 1.360 S.232 -3.7093
1,6OO 1.001 .2113+2 25.61 4.316 1.313 2.345 -3.7681
1,8OO 1.OO6 .2493+2 29.22 6.542 1.219 2.400 -3.8214
2,000 1.O26 .3191+2 30.22 13.81 1.143 2.465 -3.8759
2 200 1.O91 .4786+s 32.29 32.20 1.114 2.617 I-3" _2,400 1.251 .8307+2 36.44 66.16 1.109 2.906 _ 9_
2,600 1.531 .1430+3 42.97 90.71 1.116 3.350 -4.1635
2,800 1.901 .2012+s 48.68 61.O0 1.137 3.812 -4.2664
3,000 1.933 .2316+s 91.76 25.66 1.191 4.207-4.3270
3,200 1.977 .s*42+s 52.88 11.58 1.306 4.627-4.3649
3,400 1.992 .2508+s 93.43 7.194 1.455 5.067 44.3943
3,600 1.997 "2555 +s 53.']9 5.800 1.566 5.421 -4.4202
3,6OO 1.998 .2595+s 54.o9 p.320 1.6_2 5.674 -4.4441
4,000 1-999 .2633+s 54.36 5-141 1.646 5.867-4.4665
4,200 2.000 .2671+s 54.60 5.071 1.656 6.030 -4.4878
4,400 2.OO0 .2708+3 54.8h 5.O48 1.659 6.178 -4.5080
4 600 2.0OO .2745 +s 55.06 5.050 1.658 6.316 -4.5274
4,800 2.000 .27_2+3 55.28 5.075 1.653 6.4_2 -4.5459
5,000 2.000 .2819+ s 55.49 5.130 1.643 6.555 -4.5636
5,200 2.000 "2857+3 55.69 5. 226 1.62'[ 6.652 -4.5807
5,400 2.001 .2896+3 55.59 5.385 1.603 6.728 -4.5972
5,600 2.OO1 .2936+3 56.09 5.633 1.569 6.779 -4.6131
5,@00 2.002 .2979 +s 56.29 6.007 1.525 6.804 -4.6285
6,000 2.004 .3024+3 56.51 6.554 1.474 6.805 -4.6436
6,200 2.006 .3075+s 56.73 7.332 1.420 6.791 -4.6553
6,400 2.009 .3133+s 56.98 8.410 1.366 6.770 -4.672_
6,600 2.O14 .3199+3 57.26 9.870 1.316 6.754 -4.6672
6,_OO 2.020 .3278+3 57.5 _ 11.81 1.273 6.749 -4.7016
7,OO0 2.O29 .3374+s 57.961 14.34 1.238 6.760 -4.[161
7,200 2.042 .3490+3 58.41 17.58 1.209 6.790 -4. I310
7,400 2.058 .3633+3 56.94 21.66 1.187 6.840 -4.[463
7,600 2.080 "3510+3 59- 59 26.73 1.170 6.909 -4.7624
7,8OO 2.107 .4027+s 60.36 32.92 1.158 6.997 -4.-(794
8,000 2.142 .4295+s 61.28 40.38 1.149 7.106 -4.7976
8,200 2.187 .4622+3 62.39 49.21 1.142 7.236 -4.8172
8,400 2.241 .5019+ s 63.69 59-44 1.137 7.389 -4.8353
8,600 2.307 .5496+ 3 65.22 71.04 1.134 7.566 -4.8612
8,800 2.387 .6062+s 67.00 $3.76 1.133 7.769 -L.8860
9,000 2.481 .6724+s 69.03 97.12 1.132 7.995 -4.9124
9,200 2.589 .7484+s 71.31 110.3 1.132 _.253 -4.9405
9,4OO 2.710 .8336+s 73.62 122.2 1.133 _ •532 -4-9697
9,600 2.842 .9267+s 76.49 131.4 1.135 8.832 -4-9995
9,800 2.982 .1025 +4 79.26 136.4 1.137 9.146 -5.0293
i0,000 .123 .1125 +4 82.02 136.3 1.140 9.467 -5.0582
ii,0OO .686 .1539+4 92.75 78.45 1.175 lO.9b -5.1719
i_,000 .908 .1722+4 97.21 30.84 1.268 12.37 -5.2347
13,000 .971 .1802+4 98.96 15.98 1,425 13,83 -5-2765
14,000 .990 "1891+_ 99,97 11,90 1,557 15,06 -5.3107
15,000 .996 .1892+4 100.7 10,68 1,623 15.94 -5.3413
16,0OO ,998 .1930+4 iO1.4 i0,27 1.649 16.60 - 5. 3696
17,000 3,999 .1967+ _ 102.O 10.12 1.659 17.17 -5.3960
18,000 3.999 .2004+4 [02.6 10.O6 1.663 17.69 -5.4209
19,000 4,0OO .2041+4 103.1 i0.03 1.665 18.19 -5.4444
20,OO0 4,OOO .2078+4 103.7 iO.01 1.666 18.67 -9.4667
















































































































































































TABLE II.- THEP&IODI_N_C PROPERTIES OF EQUILIBRIUM IE_DROC_
p = 0.0020 atm
Continued
T, Z ZH ZS ZCp a __
-- -- 7 -- log D
oK RTo R R ao Po
NH a NH NH+
300 1•OO0 0•3644+I 21.93 3.500 1•400 1.048 -2.7397 O.lO00+z
600 1.000 .7639+i 24•35 3•503 1•399 1.482 -3.0407 .lO00+l
1,000 I•000 .1285+s 26.16 3.5721 1.389 1.906 -3.2626 i.OO00
1,200 i•000 .1550+2 26•81 3.6471 1•378 2•079 -3.3418 i•0000
1,400 1.000 .1820+2 27.38 3•769 1.362 2.233 -3.4087 .9999
1,600 i•001 .2108+2 27.91 4.168 1•324 2.354 -3.4670 .9988
1,800 1.004 .2459+2 28.47 5.765 1.243 2•421 -3•5196 •9919
2,000 1.019 .3037+2 29•30 10.93 1.161i 2.478 -3.5716 .9635
2,200 1.064 •4253+2 30.87 24.07 1.123 2.600 -3.6321 •8789
2,400 i•i_0 .6885+2 33.98 50.12 1•113 2•831 -3.7147 .6949
2,600 1•405 .1175+3 39.28 80.96 1.116 3•210 -3.8252 .4234
2,800 1.6U8 .17_2+3 45•42 75•76 1.1291 3.671 -3.9371 .1849
4.082 -4.01343,000 i•878 .2204+3 49.42 39•43 1.1621 .6492-i
3,200 1.956 .2399+3 51.15 17.33 1.238 4.468 -4.0592 •222_-i
3,400 1.9_4 .2492+a 51.91 9.282 1.3671 4.892 -4.0915 .8205-2
3,600 1.993 .2548+3 52.36 6.584 1.499i 5.295 -4.1185 .3320-2
3,800 1.997 .2592+3 52.68 5.636 1.585 5.604 -4.1427 .1467-2
4,000 1.999 .2632+3 52.96 5.278 1.628 5.832 -4.1654 .7008-3
4,200 1.999 •2670+s 53.21 5.134 1.648 6.014 -4•1867 .3584-s
4,400 2.000 .2707+3 53.45 5.075 1.656i 6•171 -4•2070 .1944-s
4,600 2.000 .2744+s 53•68 5.057 1.658 6.314 -4.2263 .llll-s
4,800 2.000 .2781+s 53.89 5.065 1.655 6.446 -4.2448 .6641-4
5,000 2.000 .2819+3 54.10 5.099 1.649 6.567 -4.2626 •4132-4
_,200 2.000 .2856+s 54.30 5.164 1.638 6.674 -4•2797 .2664-4
5,400 2.000 .2894+s 54.50 5.275 1.620 6.763 -4.2961 .1772-4
5,600 2.001 .2934+3 54.69 5.449 1.594 6•833 -4.3120 .1212-4
5,800 2.002 .297L+3' 54.89 5.713 1•559 6.878 -4.3274 .8502-5
6,000 2.003 .3017+s 55.09 6.109 1.516 6.900 -4.3423 .6096-5
6,200 2•004 .3064+3 55.30 6.649 1.468 6.903 -4.3569 •4457-s
6,400 2.006 .3115+s 55.52 7.411 1.417 6.892 -4.3712 •3316-5
6,600 2.010 .3173+3 55.76 8.444 1.366 6.876 -4.3853 .2505-5
6,800 2.014 .3240+s 56.03 9•816 1.320 6.865 -4.3992 •1916-s
7,000 2.021 .3318+s 56.34 11.60 1.279 6.864 -4.4132 .1482-s
7,200 2.030 .3411+3 56.70 13.90 1.245 6.877 -4.4273 .1156-5
7,400 2.041 .3523+s 57.12 16.79 1.218 6.907 -4.4417 .9075-6
7,600 2.056 _ .3659+s 57.61 20.38 1.196 6.954 -4.4565 .7151-6
7,800 2.076 .3823+s 58.20 24•79 1.179 7•020 -4.4719 •5643-6
8,000 2.101 .4024+s 58.89 30•11 1.166 7.103 -4.4881 .4448-6
8,200 2.132 .4267+s 59.71 36.46 1.156 7.204 -4.5052 •3492-6
8,400 2.171 .4561+s 60.67 43.92 1.149 7.324 -4.5235 .2721-6
8,600 2.219 .4913+3 i 61.81 52.53 1.144 7.464 -4.5432 .2099-6
8,800 2.276 .9333+3 63.12 62.28 1.141 7.625 -4.5643 •1598-6
9,000 2.345 .5827+s 64.64 73.04 1.138 7.809 -4.5869 .1195-6
9,200 2.426 .6404+si 66.37 84.54 1•137 8.017 -4.6112 .8760-7
9,400 2.519 .7066+s 68.32 96.29 1.137 8.248 -4.6369 .6269-7
9,600 2.624 .7813+3 70•46 107.6 1.138 8.502 -4.6638 .4368-7
9,800 2.740 .8638+3 72.79 117.4 1.139 8.776 -4•6916 .2956-7
i0,OO0 2.865 .9526+s 75.24 124.7 1.141 9.068 -4.7198 .1941-7
ll,OO0 3.485 .1399+4 86.87 103.3 1.162 10.59 -4.8461 .1568-8
12,000 3.827 .1666+_ 93.26 46.59 1.220 ]-1.96 -4•9246 i .9256-_o
13,000 3.943 .1782+_ 95.81 21.46 1.342 13.34 -4.9724 .6296-zz
14,000 3.980 .1844+_ 97.06 13.74 1.489 14.69 -5.0085 •5678-_2
15,000 3.992 .1889+ 4 97.92 11.35 1.586 15.74 -5.0398i .6737 -ms
16,000 3,996 .1929+_ 98.62 10.54 1.632 16.51 -5.0684 .1013-_s
17,000 3.998 .1967+ 4 99.25 10.24 1.651 17.13 -5.0949 .1863-_
18,000 3.999 .2004+4 99.83 I0.Ii 1.659 17.67 -5.1198 .4055-ms
19,000 3.999 .2041+_ 100.4 10.06 1.663 18.18 -_.1433 .i020-15





















































































































TABLE ii.- THEP$iODIqIAK[C PROPERTIES OF EQUILIBRiUm4 IDZDROG_
p = 0.0040
Continued
T, ZH ZS ZCp a P
OK Z -- y -- log --
RT o R R ao %
300 1.000 .3844+z 21.24 3- 500 1.400_ 1.048 -2.4387
600 1.000 .7689+_ 23.66 3.503 1.3991 1.482 -2.7397
1,000 1.000 .1285+2 25.46 3.572 1.389 1.906 -2._615
1,200 1.000 .1550+2 26.12 3.646 1.378 2.079 -3.0407
i,_O0 1.000 .1820+2 26.69 3.757 1.363 2.£34 -3.1077
1,600 1.000 .2104+2 27.21 4.064 1-333 2-362 -3.1658
1,800 1.003 .2435+2 27.74 5.216 1.264 2.441 -3.2181
2,000 1.013 .2928+2 2S.44 8.891 1.1811 2.495 -3.2682
2,200 1.046 .387 4+s 29.67 18.24 1.134 2.594 -3.3233
2,400 1.128 .5842+2 31.99 37.44 1.118 2-779 -3.3942
2,600 1.299 .9603+2 36.09 65.88 1.118 3.091 -3.4901
2,800 1.557 •1515+s 41.70 79.91 1.126! 3.518 -3. (b09
3,000 1.792 .2029+3 46• 55 55.51 1.147 3.950 -3-6920
3,200 1.918 .2321+s 49.14 26.81 1.194 L.328 -3.7496
3,400 1.968 .2460+3 50.29 13.16 1.287 4.716 -3.7871
3,600 1.987 .2535+3 50.87 8.106 1.414 5.128 -3.8160
3,800 1.994 •2586+s 51.26 6.261 1.526 I 5.492 -3.8411
4,000 1.997 .2629+3 51.56 5.552 1.596 5.770 -3.8640
4,200 1.999 .2665+3 51.82 5.261 1.631! 5.982 -3.8855
4,400 1.999 .2706+3 52.06 5.136 1.648! 6.155 -3.9059
4,600 2.000 .2744+3 52.29 5.084 1.654 6.307 -3.9252
4,800 2.000 .2731+3 52.50 5.070 1.656 6.446 -3.9436
5,000 2.000 .2818+3 52.71 5.084 1.652 6.573 -3.9615
5,200 2.000 .2855+3 52.91 5.124 1.645 6.688 -3.9786
5,400 2.000 .2893+3 53.10 5.199 1.632 6.789 -3.9950
5,600 2.001 .2932+3 53-30 5.321 1.613 6.873 -&.0109
5,800 2.001 .2971+3 53.49 5.507 1.586 6.937 -4.0262
6,000 2.002 .3013+3 53.68 5.779 1.552 6.980 -4.0411
6,200 2.003 .3056+3 53-87 6.167 1.511 7.001 -4.0556
6,_)0 2.O05 .3103+3 54.08 6.706 1.465 7.006 -4.0697
6,600 2.007 .3155+3 54.29 7.436 1.417 6.999 -4.0836
6,800 2.010 .3213+3 54.53 8.406 1.369 6.988 -4.0973
7,000 2.015 .3279+3 54.79 9.67] 1.326 6.981 -_.ii09
7,200 2.021 .3355+3 55.08 11.29 1.287 6.983 -4.1244
7,400 i2.029 •3445+3 55.42 13.34 1.255 6.998 -4.1381
7,6oo 2.o40 .3552+3 55.81 15.88 1.228 7.o27 -4.1520
7,800 2.054 .3679+3 56.26 19.01 1.206 7.072 -4.1662
8,000 2.071 .3832+3 56.79 22.79 1.189 7.133 -4.1809
8,200 2.094 o4015+3 57.40 27.32 1.175 7.209 -4•1962
8,400 2.121 .k234+3 56.13 32.67 1.165 7.303 -4.2124
8,600 2.155 .4495+3 58.97 38.91 1.157 7.413 -4.2295
8,800 2.196 .4806+3 59.94 46.09 1.152 7.540 -4.2477
9,000 2.246 •5173+3 61.07 54.20 1.148 7.687 -4.2671
9,200 2. 304 .5602+3 62.35 63.19 1.145 7. 853 -4. 2879
9,400 2.373 .6100+s 63.82 72.92 1.143 8.040 -4.3100
9,600 2.452 .6671+3 65.46 83.10 1.142 8.247 -A.3334
9,800 2.542 .7317+3 67.28 93.31 1.142 8.476 -4.3580
i0,000 2. 643 •8036+3 69.26 102.9 i.143 8.725 -4. 3836
ii,O00 3. 233 .1228+4 80.31 116.5 1.156 i0.16 -4. 5126
12,O00 3.692 .1574+_ 88.54 68.08 1.192 11.56 -4.6080
13,OO0 3.891 .1746+4 92.33 31.13 1.275 12.87 -4.6656
14,000 3.960 •1830+* 94.04 17.26 1•407 14.22 -4.7054
15,000 3.984 .1883+4 95.05 12.67 1.529 15.43 -4.7379
16,000 3.993 .1926+4 95.80 11.07 1.602 16.35 -4.7669
17,OO0 3.996 .1966+4 96.46 10.47 1.637 17.05 -4.7937
18,000 3.998 .2003 +4 97.05 10.22 1.653 17.63 -4.8187
19,000 3.999 .2041+4 97 .60 i0.ii 1.660 18.16 -4.8422
20,000 3.999 .2077 +4 98.11 10.06 1.663 18.65 -4.8646
















































































































































































TABLE Ii.- THEP_4ODY_AMIC PROPERTIES OF EQUILIBRIUM HYDROG_ - Continued
p = 0.0060 arm
-- log _ooK z RT° -_- _ 7 ao NH2 NH NI_
300 1.000 0.3844+i 20.83 3.500 1.400 1.048 -2.2626 0.1000+i
600 1.000 .7689+i 23.26 3.503 1.399 1.482 -2.5636 .1000+i
1,000 1.000 .1285+2 25.06 3. 572 1.389 1.906 -2 •7854 1.0000
1,2OO 1.000 .1550+2 25.71 3.646 1.378 2.079 -2•8646 1.0000
1,400 1.000 .1820+2 26.28 3.751 1•364 2.235 -2.9316 .9999
1,600 i.O00 .2103+2 26.80 4.018 1.337 2.365 -2.9897 .9993
1,800 1.O02 .2425+ 2 27.31 4 1.27 2.451 -3.0417 .99532,00o1.Oll2880+27.97 119 2.5o73o911i9787
2,200 1.037 .3706+2 29•04 15.65 1.142 2.594 -3.1438 .9281
2,400 1.105 .5373+2 31.01 31•54 1.122 2.758 -3.2091 .8098
2,600 1.248 .8568+2 34.49 56.88 1.120 3.033 -3.2966 .6028
2,800 1.480 .1360+s 39•57 76.95 1.126 3.430 -3.4029 .3514
3,000 1.727 .1897+3 44.63 63.61 1.142 3.864 -3.4999 .1579
3,200 1•884 .2252+3 47.77 34.21 1.177 4.249 -3.5657 .6151-i
3,400 1.953 .2430+3 49.25 16.69 1.250 4•621 -3.6077 .2385_ I
3,600 1.9800 .2522+3 49.97 9. 569 i. 363 5.021 -3.6385 •9831-2
3,800 1.991 .2580+3 50.40 6.875 1.482 5.405 -3.6644 .4375-2
4,000 1.996 .2626+3 50.73 5.823 1.568 5.715 - 3.6876 .2097-2
4,200 1.998 .2667 +3 51.00 5.38_ 1•616 5.951 -3.7093 .1074-2
4,400 1•999 .2706+3 51.24 5.198 1.640 6.139 -3.7297 .5828-3
4,600 1.999 .2743+3 51.47 5.114 1.651 6.299 -3.7491 .3331-3
4,800 2.000 .2781+3 51.69 5.083 1.654 6.443 -3-7676 .1992-3
5,000 2.000 .2818+3 51.90 5.083 1.653 6.574 -3.7854 .1240_ 3
5,200 2.000 .2855+s 52.10 5.110 1.648 6.694 -3.8025
5,400 2.000 .2893+3 52.29 5.168 1.637 6.800 -3.8189 .7993-4
•5318-4
5,600 2.000 .2931+3 52.48 5.265 1.622 6.892 -3.8348 .3639_ 4
5,800 2.001 .2970+3 52.67 5.416 1.599 6.965 -3.8501 .2554-4
6,000 2.001 •3010+3 52.86 5.638 1.569 7.019 -3.8650 .1833-4
6,200 2.002 .3053+s 53.04 5.954 1.533 7.052 -3.8794 .1342-4
6,400 2.004 .3098+3 53.24 6.393 1.490 7•067 -3.8935 .i000-4
6,600 2.006 .3147 +3 53.45 6.990 1.445 7.068 -3.9072 -7577-5
6,800 2.008 .3201+3 53.67 7.781 1.399 7.O61 -3.9208 .5820-5
7,000 2.012 .3261+3 53.91 8. 814 1.355 7.054 -3.9342 .4525-5
7,200 2.017 .3331+3 54.17 i0.14 1.315 7.052 -3. 9475 .3556-s
7,400 2.024 .3411+3 54.47 11.81 1.279 7.060 -3.9608 .2819-5
7,600 2.032 .3504_3 54.81 13.89 1.249 7.080 -3-9743 .2250-s
7,800 2.044 •3615+ 3 55.21 16.44 I. 225 7.115 -3. 9880 •1805 -5
8,000 2.058 .3747+s 55•66 19.54 1.205 7.164 -4.0020 .1453-5
8,200 2.076 .3903+3 56.19 23.24 1.189 7.229 I -4.0166 .l171-s
8,400 2.099 .4089 +3 56.80 27.64 1.177 7.308 -4.0317 .9437_ 6
8,600 2.127 .4309+s 57.51 32.77 1.167 7.403 -4.0477 .7581-e
8,800 2.161 .4570+3 58.33 38.71 1.160 7- 514 -4.0645 .6059- e
9,000 2.201 .4878+ 3 59•27 45.47 1.155 7.642 -4.0823 .4807-_
9,200 2. 249 .5238+s 60.35 53.07 i.151 7.787 -4.1013 •3777 -_
9,400 2.306 .5657 +3 61.58 61.43 1.148 7.951 -4.1215 .2931-6
9,600 2.372 .6140+3 62.97 70.42 1.147; 8.134 -4.1429 .2242-_
9,800 2.448 .6689+_ 64.52 79.82 1.1461 8.337 -4.1656 .1686-e
i0,000 2.534 .7308+s 66•22 89.23 1.146 8.559 -4.1893 .1243-6
ii,000 3.078 .i123+_ 76.41 116.2 1.155 9.906 -4.3151 .1932-_
12,000 3. 584 •1499+_ 85.37 81.29 i. 182 ii. 32 -4. 4189 •1835-8
13,000 3.843 .1713 +_ 90.06 39.32 1.246i 12.61 -4.4841 .1525-o
14,000 3.941 .1817+_ 92.18 20.57 1.360 13.92 -4.5272 .1473-_o
15,000 3.9761 .187 8+_ 93.33 13.95 1-487 15.18 -4.5610 .179O_1_
16,000 3.989 .1924_ 94.14 11.60 1.576 16.20 -4.5905 .2716-I_
17,000 3.995 .1964+_ 94.81 10.70 1.624 16.97 -4.6174 .5011-13
18,000 3.997 .2003 +_ 95.41 10.33 1.646 17.59 -4.6425 .i093__s
19,000 3. 998 •2040+_ 95.97 i0.17 1.656 18.14 -4.6661 •2750-_.4






















































































































TABLE !I.- TH_GIOD_TAH!C PROPERTIES OF EQUILiBR!_,_ HYDROGEH - Continued
p = 0.00,30 atL_
T, ZH ZS ZCp 7 _ log _
oK Z RT---j %- R ao _% NH 2 N H LTH+
300 1.000 0.3644+i 20.54 3.500 1.4OO 1.048 -2.1376 0.iO00+l
600 1.000 -7689 +z 22.97 3-503 1-399 1.462 -2-4387 .1000+i
i,O00 i.O00 "1285 +2 24.77 3.572 1.389 1-906 -2.6605 1.0000
1,2@0 i.OO0 .1550+2 25.43 3.645 1"37_ 2.079 -2-7397 i. OOOO
1,400 1.000 .1520 +2 26.00 3.748 1-36_ 2.235 -2.PC66 •9999
1,600 1.000 .2102 +_ 26-51 3.990 1.339 2•367 -2.6646 .9994
I,$00 1.002 .2418+2 27.02 4.828 1.282 2.458 -2._LO7 9959
2,000 1.009 .2_51 +2 27.64 7.448 1.203 2.515 -2-9656 .9816
2,200 1-032 .3606+2 25.62 14.09 1.148 2.597 -3.0167 .9374
2,400 1.091 .5092+2 30"37 27-96 1.126 2-747 -3.0756 -$330
2,#600 1.216 .7930+2 33.46 50-88 1-121 2.998 -3.]J/O5 .6443
2,800 1.428 "1255 +3 38.13 73-05 1.126 3.370 -3.2625 .4OOL
3,OO0 1.676 .1792+3 43.19 67-77 1.139 _.8OO -3.3619 .1933
3,200 1.854 -2190+3 46.70 40.04 1•168 4•193 -3.4337 "7693-_
3,400 1-939 .2401+ s 48.46 19.90 1•228 _'557 -3.4796 .3131-i
3,600 1.974 "2509 +3 49.31 10.98 1•329 4.945 -3.5122 .1302-i
3,8OO 1.968 "2574+3 49•79 7.47_ 1.446 5"335 -3.5388 "5617 -2
4,000 1.994 "2623 +3 50.13 6.092 1.543 5•666 -3.5624 .2792-e
4,200 1.997 .2665 +s 50.41 5.515 1.601 5.922 -3.5842 .1430-2
4,400 1.995 "2705 +5 50.66 5.2ol 1.632 6.123 -3.(©47 .7768-a
4,600 1-999 .2743 +5 50.90 5.146 1.647 6.291 -3.6241 .4440-3
4,%D0 1.999 .2780+3 51.11 5.097 1.652 6-439 -3.6427 .2656-3
5,000 2.000 "2618+3 51.32 5.087 1.653 6.574 -3.6605 .1653 -3
5,200 2.000 "2855 +3 51.52 5.104 1.649 6•696 -3.6775 .1066-3
5,400 2.000 "2892 +3 51•71 5.151 1.641 6.$07 -3.6940 .7092-_
5,600 2.000 "2930 +s 51.90 5.233 1.627 6.903 -3-7095 -4853-_
5,800 2.001 .2969 +3 52.09 5.362 1.#oO7 6"9132 -3.7251 "3406-4
6,000 2.OO1 "3009 +_ 52.27 5.554 1.580 7.043 _-3.7m00 .2445 -_
6,200 2.002 -3051 +3 52.46 5.827 1.547 7.054 -3.7544 .1790-_
6,400 2.003 -3095 +s 52.65 6.208 1.508 7.107 -3.7686 .1335 -4
6,600 2.005 .3142 +s 52.85 6.724 1.464 7.114 -3.7521 .i012-_
6,_°O0 2.007 .3194 +s 53.06 7.409 1.419 7.112 -3.7956 "7777 -5
7,000 2.010 "325 l+s 53.29 8.303 1•376 7.106 [-3.30_9 "(©53 -5
7,200 2.O15 .3316+3 53.54 9.450 1.334 7.103 -3.6221 -4763 -5
7,400 2.021 .3390+3 53-81 10.90 1.298 7.107 i-3._352 •3782-_
7,600 2.028 .3476+3 54.13 12.70 1.266 7.123 .3026-_
7,_OO 2-038 .3577 +s 54.49 14.91 1.240 7.151 .2436-_
%000 2.050 .3696.3 54-90 17.59 1.21_ 7.193 -3._755 "1968-_
8,200 _.O66 "3636+3 55'37 20.81 1-200 7.249 -3._895 .1594-_
8,400 i2.086 "4002+3 55.91 24.62 1.186 7.319 -3-9041 .1292-_
8,600 2.110 .4198 +_ 56.54 29.09 1.175 7-405 -3.9193 .1046-5
8,$00 2.139 "4430 +3 57.27 34.26 1.167 7.505 -3.9352 .8434-6
9,000 2.174 .4702+ s 58.11 40.18 1.160 7.620 -3.9521 "6765 -e
9,200 2•216 .5020 +a 59.06 46.87 1.156 7.752 -3.9700 .5365-6
9,400 2.266 .5390+ 3 60.15 54.30 1.152 7.902 -3.9889 .4244-6
9,600 2-324 .5617 +s 61.37 62.40 1.150 8.069 -4.0090 .3304-_
9,$00 2.391 .6305 +3 62-75 71•02 1-149 8.254 -4.0303 "2535 -_
iO,OOO !2.467 .6857 +s 64.2_ 79"93 1.148 8.459 -4.0526 .1914-6
II,0OO 2.969 "1049 +_ 73-71 112•7 1.155 9-729 -4.1745 .3458-7
12,O00 3.493 .1437 +_ 82.94 89.63 1.177 ii.14 -4.2929 "3609-_
13,000 3"799 .1682+_ 88.31 46.31 1.230 12.43 -4.3541 .3434-9
14,O00 i3.922 .1803+_ 90-79 23"69 1•329 13.71 -4.4002 .3423-zo
15,000 3.966 .1872+_ 92.08 15.21 1.454 14.99 -4-4352 .4206-iz
16,000 3.986 .1921+_ 92.95 12.12 1-554 16.O7 -4.4651 .6416-_2
17,000 3"993 "1963 +_ 93.65 10.94 1.611 16.90 -4.4923 .i186-i2
18,OO0 3.996 .2002+_ 94.25 10-44 1.639 17.55 -4.5174 .2586-13
19,000 3.998 .2040+4 94.81 10.23 1.653 16.ii -4.5411 .6516-Z_
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PROPERTIES OF EQU!LIBRIU]4 HYDROG_7 - Continued
p = 0.0100 atm
ZCr ! log -_-
7 mo Oo
20.32 3.500 1.400 1.048 -2.0407
22.75 3-503 1.399 1.482 -2.3418
24.55 3.572 1.389 1.906 -2.5636
25.20 3.645 1.378 2.079 -2.6428
25.77 3.746 1-365 2.235 -2.7097
26.28 3.971 1.341 2.369 -2.7678
26.79 4.729 1.288 2.463 -2.8197
27.39 7.080 1.211 2.522 -2.8682
26.30 13.O3 1.153 2-599 -2.9184
29.'91 25.49 1.128 2.740 -2-9779
32._3 46.54 1.122 2.974 -3-0557
37.06 69.31 1.126 3.325 -3.1538
42.05 69.80 1.138 3.749 -3.2541
45.81 44.69 1.163 4.148 -3.3303
47.81 22.84 1.215 4.510 -3-3797
48.77 12.33 1.305 4.887 -3.4140
49.30 $.071 1.420 5-277 -3.4413
49.67 6.359 1.522 5.623 -3.4652
49.96 5.641 1.588 5.895 -3.4871
50.21 5.324 1.624 6.108 -3.5077
50.45 5.178 1.643 6.283 -3.5271
50.67 5.113 1.651 6-435 -3.5457
50.87 5-093 1.652 6.572 -3.5635
51.O7 5.102 1.650 6.697 -3.5806
51.27 5.141 1.643 6.811 -3.5970
51.45 5.212 1.630 6.910 -3.6129
51.64 5.327 1.612 6.994 -3.6282
51.82 5.497 1.588 7.060 -3.6430,
52.01 5.741 1.557 7.107 -3.6574
52.19 6.O81 1.520 7.136 -3.6714!
52.3'9 6.542 1.479 7.149 -3.6851
52.59 7.155 1.435 7.150 -3.6985
52.81 7.955 1.392 7.147 -3.7117
53.05 8.981 1.35C 7.143 -3.7248
53.31 10.27 1.313 7.146 -3.7378
53.61 11.89 1.28C 7.158 -3.7509
53.94 13.87 1.252 7.181 -3.7640
54.32 16.27 1.229 7.218 -3.7774
54.76 19.15 1.210 7.268 -3.7911
55.26 22.56 1.194 7.332 -3.8053
55.83 26.56 1.182 7.410 -3.8200
56.50 31.21 1.173 7.502 -3.8353
57.26 36.54 1.165 7.609 -3._515
58.12 42.58 1.160 7.732 -3.8686
59.11 49.33 1.156 7.870 -3.8867
60.23 56.74 1.153 8.026 -3.?058
61.48 64.73 1.151 8.199 -3.9260
62.87 73.12 1.150 8.390 -3.9474
71.69 108.4 1.155 9.597 -4.0656
80.97 94.94 1.174 ii.00 o4.1764
86.86 52.29 1.220 12.29 -4.2524
89.67 26.63 1.308 13.55 o4.3012
91.10 16.43 1.428 14.83 °4.3374
92.02 12.64 1.534 15.95 -4.3678
92.73 11.17 1.599 16.83 -4.3952
93.35 lO.56 1.633 17.51 -4.4204
93.92 10.28 1.64_ 18.09 -4.4441
94.44 i0.15 1.658 18.6l -4.4665
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TPd3LE II.- THEP&_0DYNA_IC PROPERTIES OF EQUIL!BR!L_4 HYDROG_ - Continued
p = 0.0200 arm
T, Z Z_ ZS ZCp a
OK RT o R R a o
_o NH2 d{
300 1.000 O.3844+z 19.63 3.500 1.400 1.048 -1.7397
600 1.000 .7689+z 22.05 3.503 1.399 1.482 -2.0407
1,000 1.000 .1285+2 23.85 3.572 1.389 ' 1.906 -2.2626
1,2001 1.000 .1550+2 24.51 3.645 1.378 2.079 -2.3418
1,400! 1.000 .1820+s! 25.08 3.741 1.365i 2.236 -2.4087
1,6001 i.O00 .2099+2 25.59 3.925 1.345! 2.372 -2.4668
1,80C 1.001 .2403+2 26.08 4. 484 1.302 2.476 -2.5184
2,OOC 1.O06 .2783+s 26.62 6.166 1.233 2.543 -2. 5661
2,20C 1.O20 .3368+_ 27.38 10.40 1.171 2.611 -2.6138
2..400 _ 1.058 .4419+2 28.62 19.30 1.139 2.726 -2.6672
2,600] 1.139 .6362+2 30.74 34.98 1.128 2.916 -2.7340
2,8001 1.287 .9683+2 34.09 56.02 1.128 3.205 -2.8193
3,000! 1.502 .1438+si 38.51 69.07 1.136 3.589 -2.9163
3,200 1.720 .1916+3 42.73 57.44 1.152 3. 997 -3. O031
3,400 1.866 .2251+e 45.51 34.18 1.184 4.366 -3.0649
3,600 1.939 .2437+3i 46.96 18.38 1.244 4.719 -3.1065
3,800 1.972 .2540+3 47-73 10.89 1.337 5.069 -3.1372
4,000 1.986 .2606+3 48.19 7.662 1.443 5.458 -3.1627
4,200 1.993 .2657+3 48.53 6.266 1.532 5.780 -3.1853
4,400 1.996 .2700+3 48.80 5.637 1.590 6.037 -3.2062
4,6001 1.998 .2740+3 49.05 5.342 1.623 6.242 -3.225!)
4,8001 1.999 .2779+3 49.27 5.200 1.640 6.413 -3.2446
5,000 ! 1.999 .2816+s 49.48 5.134 1.648 ! 6.562 -3.2624
5,200J 2.000 .2854+31 49.68 5.114 1.650 6.696 -3.2795
5,4001 2.000 .2891+s! 49.88 5.125 1.646i 6.818 -3.2960
5,600i 2.000 .2929+3 50.06 5.167 1.6391 6.927 -3.3118
5,800 2.000 .2967 +3_ 50.25 5.242 1.626 7.023 -3.3271
6,000 2.001 .3006+ s 50.43 5.359 1.606 7.104 -3.3419
6,200_ 2.001 .3046+3 50.60 5.529 1.584_ 7.168 -3.3563
6,400 2.002 .3087+3 50.78 5.768 1.555 7.215 -3.3702
6,600 2.003 .3130+3 50.97 6.093 1.520 7.246 -3.3838
6,800 2.004 .3176+3 51.15 6.526 1.481 7.262 -3.3971
000 2.007 .3226+3 51.35 7.091 1.441 7.269 -3.4101
,200! 2.009 •3281+3 51.56 7.816 1.400 7.270 -3.4230
7,400' 2.013 .3341+3 51.79 8.731 1.361 7.271 -3.4356
7,600 2.018 .3409+3 52.03 9.871 1.325 7.27 6 -3.4483
7,800' 2.024 .3486+3 52.31 11.27 1.294 7.289 -3.4609
8,000 2.032 .3575+3 52.61 12.97 1.266 7.312 -3.4736
8,200 2.042 .3677+s 52.96 15.01 1.243 7.345 -3.4864
8,400 2.054 .3796+a 53.35 17-_3 1•223 7.391 -3.4995
8,600 2.069 .3933+3 53.79 20.28 1.207 7.450 -3.5129
8,800 2.088 .4094+s 54.29 23.59 1.194 7.520 -3.5268
9,000 2.111 .4280+3 54.87 27.41 1.184 7.604 -3.5412
9,200 2.137 .4496+3 55.51 31.76 1.176 7.700 -3.5562
9,400 2.169 .4747+3 56.25 36.68 1.170 7.810 -3.5720
9,600 2.206 .5035+3 57.08 42.17 1.165 7.934 -3.5886
9,800 2.250 .5366+3 58.01 48.22 1.161 8.072 -3.6060
i0,000 2.300 .5742+s 59.05- 54.79 1.159 8.226 -3.6243
ii,000 2•661 .8404+s 65.95 90.25 1.158 9.230 -3.7291
12,000 3.158 .1206+4 74.64 102.2 1.170 10.54 -3.8411
13,O00 3.586 .1533+4 81.80 72•02 1.198 11.86 -3.9311
14,OO0 3.821 .1732+4 85.84 39.05 1.256 13.08 -3•9908
15,000 3.922 .1840+4 87.88 22.13 1.350 14.31 -4.0322
16,000 3.965 .1906+4 89.05 15.14 1.461 15.51 -4.0649
17,000 3.983 .1955 +4 89.87 12.31 1.550 16.53 -4.O932
18,000 3.991 .1998+4 90.53 ii.i0 1.604 17.34 -4.1189
19,000 3.995 .2038+4 91.12 10.56 1.634 18.00 -4.1428
















































































































































































TABLE ii.- THER/40DIqJA_,[ICPROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 0.0400 arm
W_
OK ZH ZS Z% a__ log__ NH sz _T--7 _- -_- _ ao %
1.000 0.3844+i 18.931 3. 500 1.400 1.O48 -1.4387 O.iOOO+_
1.000 .7689+l 21.36 i 3- 503 i. 399 I. 482 -1.7 397 .lO00+z
1.000 .1285+2 23.161 3 •572 1.389 1.906 -1.9615 1.0000
1.000 .1550+e 23.821 3.645 1.378 2.079 -2.0407 1.0000
1.000 .1820+2 24.39 3.737 1.366 2.236 -2.1077 1.0000
1.000 .2098+2 24.89 3.892 1•348 2.375 -2.1657 .9997
1.001 .2396+2 25.37 4.310 1.313 2.487 -2.2172 .9982
1.004 .2748+2 25.88 5.521 1.253 2.563 -2.2644 •9917
1.014 .3248+e 26.531 8.533 1.191 2.628 -2.3102 .9715
1.041 .4079+2 27.51 14.87 1.152 2.724 -2.3592 .9214
1•099 .5549+2 29.11 26.26 1.135 2.878 -2.4173 .8205
1.207 •8065+2 31.65 43.21 i. 132 3.113 -2. 4905 .6566
i. 380 .1189+3 35.25 60.29 i. 136 3.442 -2. 5784 •4497
1.591 •1654+s 39.34 63-05 1.147 3.832 -2.6684 .2570
1.774 .2063+s 42.74 46.73 1.168 4.215 -2.7421 .1271
1.888 .2332+3 44.84 27.63 1.206 4.564 -2.7939 .5917-i
1.946 .2487+s 45-99 15.85 1.270 4.909 -2.8304 .2781-_
1.973 .2579+s 46.64 iO. ii 1.360 5.268 -2. 8587 .1366-z
1.986 .2642+a 47.06 7.477 1.456 5.618 -2.8828 .7071-2
1.992 .2692+s 47.37 6. 255 1.535 5. 921 -2. 9043 .3860-2
1.996 .2735+s 47.64 5. 669 1.588 6. 168 -2. 9244 .2212-2
1.997 .2776+s 47.87 5. 379 1.620 6. 368 -2. 9432 .1325-2
1.998 .2815+a 48.09 5.232 1.637 6.537 -2.9612 .8254-s
1.999 .2853+s 48.29 5.163 1.644 6.684 -2.9784 .5325-s
1-999 .2890+s 48.48 5.140 1.646 6.816 -2.9948 .3545-a
2.000 .2928+_ 48.67 5.150 1.643 6.935 -3.0107 .2427-s
2.000 .2966+s 48.85 5.192 1.635 7.042 -3.0260 .1704-s
2.000 .3004+s 49.03 5.268 1.623 7.135 -3.0408 .1224-a
2.001 .3043+s 49.21 5. 384 1.605 7. 214 -3. 0551 .8972-4
2.001 .3083+a 49.38 5- 550 1.582 7.278 -3. 0690 .6699-4
2. 002 .3124+s 49.55 5.778 1.554 7. 326 -3. 0826 .5086-4
2.003 .3168+s 49.73 6.083 1.522 7.360 -3.0958 .3920-_
2.005 .3214+s 49.91 6•481 1.486 7.380 -3-iO87 •3062-_
2.007 .3263+s 50.10 6.993 1.449 7.392 -3.1213 .2421-4
2.009 -3317+s 50.30 7.64C 1.411 7.398 -3.1338 .1935-4
2.013 .3375+s 50.51 8.446 1.374 7.403 -3.1461 .1561-4
2. 017 .3441+s 50.75 9. 436 1.340 7.411 -3.1583 .1270-4
2. 023 •3514+3 5 i. O0 i0.64 1. 309 7. 425 -3.17 05 •1041-4
2.030! .3597+s 51.28 12.08 1.282 7.447 -3.1828 .8577-s
2.038 .3692+s 51.59 13.80 1.259 7.478 -3.1951 .7104-5
2.049 .3800+s 51.94 15.81 1.239 7.520 -3.2076 .5904-5
2.0621 .3924+s 52.33 18.16 1.222 7.572 -3.2204 .4919-s
2.078 i .4067+s 52.77 20.88 1.209 7.636 -3.2335 .4103 -s
2.097 I .4231+s 53.26 23.99 1.197 7.711 -3.2470 .3423-s
2.120 .4419+s 53.81 27.52 1.188 7.797 -3.2610 .2851-s
2.146 .4635+a 54.43 31.50 1.181 7.895 -3.2755 .2369-s
2.177 .4881+$ 55.13 35.93 1.176 8.005 -3.2907 .1960-5
2.213 .5162+3 55.90 40.81 1.171 8.128 -3.3066 .1613-5
2.481 .7180+3 61.13 70.53 1.163 8.945-3.3975 .5377-6
2.897 .i027+4 68.46 95.03 1.169 10.09 -3.5027 .1312-6
3.354 .1372+4 76.01 86.92 1.187 11.39 -3.6010 .2268-7
3.682 .1635+4 81.34 55.76 1.224 12.62 -3.6738 .3232-8
3.853 .1790+4 84.28 31.72 1.289 13.79 -3.7235 .4653-9
3.931 .1882+4 85.90 19.76 1.383 14.98 -3.7602 .7579-io
3.966 .1943+4 86.92 14.49 1.482 16.10 -3.7903 .1442-io
3.982 .1991+4 87.67 12.18 1.558 17.05 -3.8169 .3188-_z
3.990 .2034+4i 88.30i 11.12 1.606 17.82 -3.8412 .8Cr/9-_a























































































































TABLE II.- THEPC_[ODYN_I_C PROPERTIES OF EQUILIBR!_I HYDROGET_ - Continued
= 0o00p O. r arm
T, Z ZH ZS Z% a io____
oi< RT'--7 7" _ _' ao % NH2 N_ _+
300 1.OO0 0.3844+z 18.52 3.500 1.400 1.048 -1.2626 O.lOO0+z
600 i.OOO .7689+i 20.95 3.503 1.399 1.482 -1.5636 .lOOO+z
i,O00 1.0OO .1285+2 22.75 3.572 1.389 1.906 -1.7854 1.0OO0
1,200 i.OO0 .1550+2 23.41 3.645 1.378 2.079 -1.8646 i.OOO0
1,400 1.000 .1820+2 23.98 3.735 1.366 2.236 -1.9316 1.0000
1,600 1.000 .2098+21 24.49 3.877 1.349 2.376 -1.9896 .9998
1,800 i.O01 .2392+2 _ 24.96 4.233 1.319 2.492 -2.0410 .9985
2,O00 1.003 .2733+2 25.45 5.235 1.264 2.574 -2.0880 .9932
2,200 1.012 .3194+2! 26.05 7.706 1.203 2.639 -2.1330 .9767
2,400 1.033 .3928+2 I 26.92 12.89 1.160 2.727 -2.1799 .9354
2,600 1.081 .5186+2' 28.29 22.29 1.140 2.864 -2.2341 .8508
2,800 1.170 .7318+2! 30.44 36.74 1.135 3.072 -2.3010 .7087
3,000 1.318 .1063+s! 33.55 53.50 1.137 3.367 -2.3824 .5178
3,200 1.513 .1495+s _ 37.36 62.01 1.146 3.734 -2.4706 .3215
3,400 1.707 .1925+s! 40.92 52.58 1.162 4.119 -2.5491 .1717
,600 1.845 .2243+s 43.41 34.20 1.191 4.474 -2.6077 .8411-_
,800 1.922 .2438+a 44.85 20.07 1.241 4.811 -2.6490 .4063-_
4,000 1.960 .2553+s! 45.66 12.37 1.316 5.156 -2.6798 .2021-z
4,200 1.979 .2628+3 46.16 8.638 1.408 5.507 -2.7052 .i053-_
4,400 1.988 .2684+s 46,92 6.860 1.494 5.831 -2.7274 .5768-2
4,600 1.993 .2731+s 46.80 5.994 1.559 6.104 -2.7478 .3311-2
4,800 1.996 .2773+s 47,05 5.559 1.601 6.327 -2.7669 .1985-2
5,000 1.998 .2813+s 47.27 5.334 1.629 6.511 -2.7849 .1237-2
5,200 1.998 .2851+a 47.47 5.220 1.638 6.670 -2.8021 .7983-s
5,400 1.999 .2889+s 47.67 5.168 1.6_3 6.809 -2.8187 .5316-s
5,600 1.999 .2927+s 47.86 5.157 1.643 6.939 -2.8345 .3640-s
5,800 2.000 .2965+s 48.04 5.180 1.638 7.045 -2.8499 .2596-a
6,000 2.(X30 .3003+s 48.22 5.234 1.629 7.148 -2.8647 .1836-s
6,200 2.000 .3042+s 48.39 5.324 1.614 7.235 -2.8790 .1346-s
6,400 2.001 .3081+s 48.56 5.456 1.595 7.308 -2.8929 .IOO5-s
6,600 2.002 .3122+a 48.73 5.640 1.571 7.365 -2.9064 .7635-4
6,800 2.002 .3164+s 48.90 5.888 1.543 7.409 -2.9195 .5886-4
7,000 2.004 .3208+s 49.081 6.212 1.510 7.439 -2.9324 .4600-_
7,200 2.005 .3255+s 49.26 6.630 1.475 7.458 -2.9450 .3640-4
7,400 2.007 .3306+s 49.45 7.157 1.439 7.470 -2.9573 .2912-_
7,600 2.O10 .3360+s 49.65 7.815 1.403 7.478 -2.9695 .2352-4
7,800 2.014 .3420+s 49.86 8.623 1.369 7.486 -2.9816 .1917-4
8,000 2.018 .3487+s 50.O9 9.605 1.337 7.497 -2.9935 .1574-4
8,200 2.024 .3562+s 50.34 10.78 1.308 7.514 -3.0055 ! .1301-4
8,400 2.031 .3645+3 50.62 12.18 1.282 7.539 -3.0175 .i081-_
8,600 2.040 .3741+s 50.92 13.83 1.260 7.573 -3.0296 .9018-z
8,800 2.091 .3849+s 51.26 15.76 1.242 7.617 -3.0419 .7550-5
9,000 2.064 .3972+s 51.64 17.98 1.226 7.671 -3.0544 .6334-5
9,200 2.079 .4113+s 52.06 20.53 1.213 7.734 -3.0672 .5320-5
9,400 2.098 .4273+s 52.53 23.43 1.202 7.809 -3.0804 .4469-5
9,600 2.120 .4457+s 53.06 26.70 1.193 7.894 -3.0940 .3749-5
9,800 2.145 .4665+ s 53.65 30.35 1.186 7.990 -3.1081 .3138-5
i0,OO0 2.175 .4902+s 54.30 34.41 1.1801 8.O98 -3.12±8 .26Z8-5
ii,O00 2.396 .6608+e 58.72 60.08 1.168 8.818 -3.2064 .9632-6
12,OOO 2.759 .9318+s 65.15 86.47 1.170 9.855 -3.3053 .2751-6
13,OO0 3.201 .1266+4 72.44 90.25 1.184 ii.i0 -3.40L7 .5712-7
14,0OO 3.571 .1556+4 78.34 65.85 1.212 12.34 -3.4844 .9383-8
15,0OO 3.791 .1746+4 81.93 39.39 1.263 13.51 -3.5403 .1462-8
16,000 3.899 .1859+ 4 83.92 23.92 1.342 14.66 -3.5805 .2472-s
17,000 3.949 .1931+4 85.12 16.57 1.437 15.80 -3.6124 .4783 -lo,
18,0OO 3.973 .1985+ 4 85.96 13.22 1.522 16.82 -3.6398 .1066 -lo
19,O00 3.985 .2030+4 66.63 11.66 1.581 17.66 -3.6646 .2713 -_l






















































































































TABLE ii.- THEPd_{ODY_[A_C PROPERTIES OF EQUILIBRI-_{ HYDROGEN - Continued
p = 0.0400 atm
T, Z ZH ZS ZCp _p_
°K RT--_ T R _ _ log% _ NH NH+&o
0,3844+i 16.24 3.500 1.400 1.048 -1.1376 0.1000+I 0.0000 0.0000
•7689+_ 20.67 3.503 1.399 1.482 -1.4387 .lO00+l .1663 -15 .0000
.1285+2 22.47 3.572 1.389 1.906 -1,6605 1.0000 .8133-8 .0000
•1550+2 23.12 3.645 1.378 2.080 -1.7397 1.0000 .7075-6 .0000
.i_20+2 23.69 3.734 1.366 2.236 -1.8066 1.0000 ,1746-4 .0000
.2097+2 24.20 3.868 1.350 2.377 -1,8647 .9998 .1956-s .0000
•2390+2 24.67 4.187 1.322 2.495 -1,9161 .9987 .1290-2 .7830-19
.2724+2 25.15 5.064 1.272 2.581 -1,9628 .9941 .5864-2 .1526-16
•3163+2 25.72 7.213 1.212 2.648 -2.0073 -9798 .2022-i .1152-14
•3837+2 26.52 11.72 1.167 2.731 -2.0531 .9438 .5623-i .4255-13
.4968+2 27.75 19.89 1.145 2.858 -2.1048 .8694 .1306 .8991-12
•6865+2 29.66 32.69 1.137 3.048 -2,1677 .7419 .2581 .1211-io
•9836+2 32.46 48.55 1.139 3.320 -2.2444 .5641 .4358 .1123-9
.1386+3 36.00 59.63 1.146 3,668 -2,3300 .3698 .6302 .7576-9
.1818+s 39.58 55.32 1.160 4.048 -2.4106 .2088 .7911 .3906-e
.2166+3 42.30 3@.95 1.184 4.408 -2,473@ .1067 .8933 .1618-7
•2392+3 43.97 23.67 1.225 4,743 -2.5190 .5280-i .9472 .5651-7
.2528+9 44.93 14.46 1.290 5.080 -2.5522 .2660-i .9734 .1725-e
.2615+3 45.50 9.752 1,374 5,425 -2,5788 .1395-i .9860 .4721-6
.2676+3 45.90 7.451i 1.461 5.757 -2.6017 .7661-2 .9923 .1179-5
.27_6+s 46.20 6.315 1.533 6.048 -2.6224 .4405-2 .9956 .2722-5
•2770+s 46.46 5.738 1.583 6.288 -2.6416 .2643-2 .9973 .5873 -5
.2_iI+3 46.68 5.437 1.614 6.486 -2,6598 .1648-2 ,9983 .I193-_
.2850+9 46.89 5.279 1.632 6.654 -2.6771 .1064-2 .9989 .2300-4
•2889+8 47.09 5.201 1.640 6,801 -2.6936 .70£5-s .9992 .4231-4
•2927+3 47.28 5.172 1.642 6,932 -2.7095 .4852-3 .9994 .7462-4
•2964+3 47.46 5.179 1.639 7,050 -2.7249 .3408-s ,9994 .1267-s
•3002+8 47.64 5.218 1.632 7.155 -2.7397 .2448-s .9993 .2081-s
.3041+3 47.81 5.292 1.620 7,247 -2.7540 .1795-3 .9992 .3313-9
.3080+3 47.98 5.403 1.603 7.325 -2.7679 .1341-9 .9988 ._130-3
•3120+3 48.15 5.560 1.582 7.390 -2.7814 .i018-s .9983 .7744-3
.3162+3 48.32 5.773 1.556 7.440 -2.7945 .7853-4 .9976 .i142-_
•3205+_ 48.49 6.053 1.526 7,477 -2.8073 .6140-4 .9966 .1649-2
•3250+3 48.66 6.414 1.493 7,502 -2,8199 .4860-_ .9953 .2335 -2
.3299+9 48.84 6.870 1.458 7.519 -2.8322 _3890-4 .9935 .3246-2
•3351+3 49.03 7.439 1,423 7,_30 -2.8443 .3145-4 .9911 .4438-2
.3408+s 49.24 8.139 1.389 7.540 -2.8562 .2565-4 .9880 .5973-2
.3471+s 49.45 8.989 1.357 7.550 -2.8681 .2109-4 .9841 .7924-2
•3540+9 49.69 I0.01 1.327 7.565 -2.8799 .1745-4 .9792 .1037-i
.3618+3 49.94 11.22 1.300 7.587 -2.8917 .1453-4 .9732 .1340-_
•3705+3 50.22 12.65 1,277 7,616 -2.9035 .1215 -4 .9658 .1710-_
.3804+9 50.53 14.32 1.256 7.654 -2.9155 .i020-4 .9568 .2158-i
•3916+3 50.88 16.24 1,239 7.701 -2.9276 .8592-5 .9461 .2693-i
.4042+s 51.26 18.46 1,225 7.758 -2,9400 .7247-5 .9334 .3327-_
•4187+s 51.68 20.97 1,212 7.825 -2.9527 .6117-5 .9186 .4069-i
•4350+9 52.15 23.82 1,202 7.902 -2.9658 .5162-5 .9014 .4929-_
•4536+s 52.67 27.00 1,194 7.989 -2.9792 .4350-5 .8817 .5915-_
.4747+s 53.25 30.54 1,188 8.087 -2.9932 .3657-5 .8593 .7036-i
•6259+ s 57.17 53.41 1,171 8.744 -3.0721 .1429-s .7057 .1472
•8703+s 62.97 79.49 1,172 9.705 -3.1661 .4504-e .4986 .2507
•1189+4 69.92 89.82 1,183 10.90 -3._645 .i059-s .2943 .3528
.1492+4 76.07 72.10 1,207 12.14 -3.3482 .1941-7 .1495 .4253
.1706+4 80.11 45.58 1.249 13.30 -3.4089 .3238-a .7097-_ .4645
•1837+4 82.43 27.68 1.317 14.44 -3.4_22 .5669-s .3398-_ .4830
•1920+4 83.80 18,55 1,406 15.57 -3.4857 .lllS-s .1704-_ .4915
•1979+4 84.72 14.24 1.493 16.62 -3.5139 .2505-io .9049 -2 .4955
•2027+4 85.43 12.20 1.560 17.52 -3.5391 ,6398-_ .5090 -2 .4975
•2069+4 86.03 11.19 1.60_ 18.26 -3.5623 .1835-_ .3020-2 .4985
35
TABLE !I. - T]{EP_DDY}_IQ_IC PROPERTIES OF EQUILIBRIUM HYDROGI_I - Continued
p = 0.i arm
ZH ZS ZCp a
NH2 N_ N_+
300 I.CO0 0.3844+_ 18.02 3.500 1.400 1.048 -i•0407 O.lO00+i
600 1.000 .7689+i 20.44 3.503 1.399 1.482 -1.3416 .i000+I
1,000 1.O00 .1285+2 22.24 3.572 1.389 i•906 -1. 5636 .lO00+i
1,200 1.O00 .1550+2 22•90 3•645 1.378 2.080 -1.6428 1.0000
1,400 1.000 .1820+2 23.47 3.734 1.366 2.236 -1.7097 1.O000
1,600 1.O00 .2097+2 23.98 3.862 1.351 2.377 -1.7678 .9998
1,800 1,001 .2389+2 24.44 4.156 1,324 2.497 -1.8191 .9988
2,000 1.O03 .2718+m 24.92 4.948 1.277 2.586 -1.8658 .9947
2,200 1.009 .3141+2 25.47 6.876 1.218 2.654 -1.9100 •9819
2,400 1.026 .3776+m 26.22 10.91 1.173 2.734 -1.9549 •9495
2,600 1.062 .4820+2 27.35 18.25 1.148 2.854 - 2.0049 .8823
2,800 1.133 .6553+ 2 29.10 29.85 1.139 3.032 -2•0649 •7655
3,000 ii.251 .9277+2 31.66 44.81 1.140 3•287 -2.1380 •5985
3,200 1.420 .1306+s 34.99 57•O9 1.146 3.618 - 2• 2212 .4080
3,400 1.612 •1731+3 38.92 56.45 1•158 3.992 -2.3025 •2406
3,600 i. 774 .2098+s 41.38 42.43 1.179 4. 355 -2.3689 .1273
3,800 1.879 .2349+s 43.24 26.77 1.215 4.691 -2.4173 •6440-z
4,000 1.936 .2504+s 44.33 16.39 1.272 5.022 -2.4527 .3282-!
4,200 1.966 .2601+s 44.98 i0.82 i. 350 5.362 - 2.4804 •1732-
4,400 1.981 .2669+3 45.41 8.028 1.435 5.696 -2.5040 .9541-2
4,600 1.989 .2722+_ 45.73 6.631 1.511 5.998 -2.5250 ._495-2
4,800 ,1.993 .2768+3 46•00 5.916 1.567 6.252 -2.5444 .3299-2
_,000 11.996 .2809+s 46,23 5.540 1.604 6.463 -2,5627 ,2058°2
9,200 1•997 .2849+s 46.44 _.340 1.625 6.640 -2.5801 .1329-2
_,4OO 1.998 .2888+s 46.64 5.235 1.636 6.792 -2.5967 .8853-s
5,600 1.999 .2926+s 46.83 5.1891 1.641 6.928 -2.6126 .6064-s
5,800 1•999 .2964+3 47.01 5.184i 1.639 7.049 -2.6279 .4259-s
6,000 2.000 •3002+s 47.19 9.211! 1.634 7.158 -2.6427 .3060-s
6,200 2.000 .3040+s 47.36 5.272 1.623 7.254 -2.6571 .2244-s
6,400 2.001 .3079+s 47.53 5.368 1.608 7.337 -2•6709 .1676-s
6,600 2.001 .3119+s 47.70 _,507 1.589 7.406-2.6844 .1273-s
6,800 2.002 .3160+s 47.86 5.695 1.565 7.462-2-6975 .9821-4
7,000 2.003 •3203+s 48.03 5.945 1.537 7.504 I-2.7103 .7680-4
7,200 2.004 .3247+s 48.20 6.267 1.506 7.535 -2.7228 .6081-_
7,400 2.006 .3295+s 48.38 6.674 1.473! 7.555 -2.7351 .4869-_
7,600 2.008 .3345+3 48.56 7.183 1.439 I 7.570 -2.7472 .3939-4
7,800 2.011 .3400+3 48.76 7.809 1.405 7.581 -2.7590 .3215-4
8,000 2.014 .3460+3 48.97 8.569 1.372 7.592 --o.7708 •2645-4
8,200 2.019 .3526+3 49,19 9,482 1,342 7.606 -2.7825 .2191-4
8,400 2.024 .3599+3 49.43 I0.57 1•315 7.625 -2.7941 .1827 o4
8,600 2.031 .3681+s 49.69 i1.84 i. 290 7.651 - 2.8058 .1530-4
8,800 2.O39 •3773+s 49.98 13.34 1.269 7.686 -2.8176 .1287-_
9,000 2.049 .3877+3 50.30 15.06 1.250 7.728 -2.8295 .iO87-_
9,200 2.061 .3994+3 50.65 17.04 1.235 7.780 -2.8416 .9191-5
9,4OO 2.076 .4127+3 51.04 19.30 1.222 7.842 -2.8539 .7785-5
9,600 2.093 .4278+s 51.48 21.84 1.211 7.912 -2.8666 •6595-5
9,800 2.3-12 .4448+3 51,95 24,70 1,201 7.993 -2.8796 .5_84-5
i0,000 2.13_ .4640+s 52.49 27.89 1.194 8.084 -2.8931 .4720-5
ii,OOO 2.310 .6018+s 56•06 48.69 1.175 8.696 -2.9685 .1921-5
12,O00 2.605 .8265+s 61.38 73.90 1.174 9.598 - 3.0586 •6490-6
13,O00 3.006 .1130+4 68.00 88.03 1.183 10.75 -3.1555 .1672-_
14,OOO 3.403 .1437+ 4 74.24 76.00 1.203 11.98 -3•2415 .3347-7
15,000 3.684 .1670+4 78.62 50.62 1•240 13.14 -3.3060 .5928-s
16,OOO 3.839 .1816+4 81•21 31.08 1.300 14.27 -3•3520 .i072-e
17,000 3.917 .1908+4 82.74 20.42 i. 382 15.39 - 3.3870 .2141-s
18,OOO 3.955 .1972+4 83.74 15.23 1.469 16.46 -3.4161 .4849-_o
19,OOO 3.975 .2023+4 84.49 12.73 1.541 17.40 -3.4417 .1243-io





















































































































TABLE ii.- THEI_4ODYNAMIC PROPERTIES OF EQU!LIBRIUJM HYDROGEN Continued
p = 0.2 atm















































































































































































log -p-- NH NH+Po NH2
!17.32 3.5o0 1.4o0 1.048 -0.73969
19.75 3.503 l. 399 1.482 -i. 04C_
21.55 3.572 1.389 1.906 -1.2626
22.21 3.645 1.378 2.080 -i.3418
22.78 3.732 1.366 2.236 -1.4087
23.28 3.847 1.352 2.379 -i. 4667
23.75 4.078 1.330 2.503 -1.5180
24.20 4.659 1.292 2.600 -i. 5644
24.70 6.041 1.239 2.674 -1..6078
25.34 8.912 1.191 2.748 -1.6507
26•24 '14.14 1.161 2.850 -1.6964
27.57 22.57 1.147 2.997 -1.7489
29.51 34.33 1.144 3.204 -1.8118
32.15 47.15 1.148 3.482 -1.8855
35.27 54.55 1.156 3.820 -1.9644
38.33 50.11 1.170 4.181 -2.0374
40.70 36.99 1.193 4. 525 -2. 0960
42.26 24.13 1.230 4.849 -2.1396
43.21 15.56 1.285 5.170 -2.1725
43.81 10.73 z.357 5.496 -2.1990
44.22 8.155 1.435 5.816 -2.2217
44.54 6.789 1.505 6.108 -2.2420
44.80 6.051 1.558 6.358 -2.2608
45.03 5. 645 1.595 6.569 -2.2785
45.24 5.419 1.618 6.747 -2.2952
45.43 5.296 1.630 6.902 -2.3113
45.62 5. 237 1.635 7.038 -2. 3267
45.79 5.222 1.635 7.159 -2.3415
45.96 5.242 1.630 7.268 -2.3559
46.13 5.295 1.621 7. 364 -2. 3698
46.30 5. 383 1.607 7. 448 -2. 3832
46.46 5.510 1.590 7.519 -2.3963
46.62 5. 682 1.568 7.577 -2. 4091
46.78 5.906 1•542 7.623 -2.4215
46.95 6.192 1.514 7.659 -2.4337
47.12 6.550 1.484 7.685 -2.4456
47.29 6.991 1.453 7.705 -2.4573
47.48 7.528 1.421 7.721 -2.4689
47.67 8.173 1.391 7.736 -2.4803
47.88 8.940 1.362 7.752 -2.4916
48.10 9.844 1-335 7.772 -2.5028
48.34 10.90 1.311 7.797 -2.5141
48.59 12.12 1.289 7.829 -2.5254
48.88 13.52 1.270 7.868 -2.5367
49.18 15.12 1.254 7.914 -2,5482
49.52 16.93 I1.240 7.969 -2.5599
49.89 18.97 1.228 8.032 -2.5718
50.30 22.25 1.2_18 8.130 -2.5839
52.98 36.47 1.188 8.593 -2.6504
5?.02 57-25 1.180 9.328 -2.7288
62.42 76.69 1.185 10.31 -2.8176
68.39 80.79 1.198 11.47 -2.9059
73-51 65.18 1•221 12.64 -2.9804
77.03 43.95 1.261 13.75 -3.0363
79.19 28.54 1.320 14.83 -3.0778
80.55 19.80 !1.396 15.90 -3.1104
81.49 ].5.26 1.474 16.92 -3.1380







































































































































































































































































































PROPERTIES OF EQUILIBEiD%I }P/DROGF_,_ - Continued
p : 0.4 arm
ZS ZCp a
-R- R 7 ao
16.63 3. 500 1.400 1.048 -0•43866
19.O6 3.503 1.399 1.482 -.73969
20.86 3. 572 1.389 1.906! -.96154
21.51 3.644 1•378 2.060 -1.0407
22.08 3.731 1.366 2•236 -I.IOT7
22.59 3•oe37 1•353 2.380 -1.1657
23.05 4.023 1-335 2.507 -1.216>
23.49 4. 455 i. 303 2. 612 -i. 263]
23.96 5•450 1.258 2.693 -1.3059
24.51 7.437 1.210 2.766 -1.3473
2_.24 11.22 1.176 2•855 -i. 389{_
26.28 17• 26 i. 158 2. 978 -i. 4365
27.75 26•03 1.151 3•148 -1.4_:2c#'
29•77 36.92 1.151 3.3761 -1.5551
32.33 46.96 1.157 3. 666 -i•6269
35.16 50.66 1.167 4.001 -1.7002
37.79 1,4.84 1.182 4.346 -1.7660
39•80 33•40 1.206 4.675 -1.818}
41.16 22.68 1.242 4.967 -1.8593
42.03 15.32 1.294 5.299 -1.S[?_
] r42.61 i0.92 1.359 5. 612 -I•>1o2
43.02 8. 437 1.429 5. 918 -1.9332
43-33 7•O41 1.494 6.202 -1.9560
43.59 6.251 1.546 6.451 -1.9763
43.82 5.795 1.583 6. 664 -1.9934
44.02 5.531 1.608 6.646 -2.0097
44.21 5.380 1•622 7.003 -2.0253
44.39 5. 300 1.629 7.142 -2.0402
44.57 5.270 1.631 7.265 -2.0546
44-73 5. 279 i•627 7. 375 -2.o#-_6
44.90 5.321 1.619 7.472 -2. o62o
45.06 5.397 1.607 7.558 -2.0951
45.22 5.509 1.591 7.631 -2.1079
45.37 5.66! 1.572 7. 693 -2.1202
45.53 5.859 1.549 7.744 -2.1323
45.69 6.108 i. 524 7 -785 -2.1442
45.85 6.41(] 1.496 7.$17 -2.1558
46.02 6.795 1.468 7.843 -2.1672
46.19 7.250 1•439 7.864 -2•1784
46.37 7.792 1.410 7.883 -2.1894
46.56 8• 430 1.383 7. 902 -2. 2004
46.77 9.176' 1.35_ 7.924 -2.2113
46• 98 i0.04 1.333 7. 949 -2. '2221
47.21 11.O3 1.312 7.978 -2.2330
47.46 12•17 1.292 8. 014 -2. 2438
47.73 13.45 1.275 8.056 -2.254_
48.02 14.90 1.260 8.104 -2.265_
48.34 16.51 1.247 8.160 -2. 2770
50.39 27.47 1.206 8.551 -2-3366
53.43 43.34 1•191 9.146 -2.4050
57.62 61.69 1.190 9. 963 -2. 4835
62.74 74.66 1.197 10.98 -2._675
67.92 72.77 1.213 12.10 -2•6468
72.17 57.48 1.238 13.21 -2.7124
75.12 40.03 1.278 14.28 -2.7625
77• 02 27.36 1.335 15.32 -2. 8009
78 .28 19.78 1.403 16.35 -2. 8319
79.18 15•57 1.473 17.32 -2.85_3
















































































































































































TABLE II.- T}IEPd4OD_A_,_C PROPERTIES OF EQUILIBRID_4 HYDROGEN - Continued
p = 0.6 arm
T; ZH ZS ZOp a
OK Z -- -- yRT o R R a o
300 i.O00 0.3844+I 16.22 3.500 1.400 1.048 -0.262571
600 1.000 .[689+_ 18.65 3.503 1.399 1.482 -.5636
1,000 i.000 .1285+2 20.45 3. 572 1.389 i•906 -.78545
1,200 1.000 .1550+2 21.11 3.644 1.378 2.080 '864631
1,400 1.000 .1819+;' 21.68 3.730 1.366 2.237 -.93158i
1,600 1.000 .2096+2 22.18 3.832 1.354 2. 380 -.98958
1,800 1.000 .2382+2 22.64 3- 999 1.337 2. 509 -1.0408
2,000 1.001 .2687+s 23.08 4. 364 1.309 2. 617 -1.0869
2,200 1.004 .3032+2 23.53 5.188 1.267 2.703 °1.1295
2,400 1.011 .3467+2 24.04 6.870 1.222 2.777 o1.1702
2,600 1.026 .4C72+_ 24.70 9.919 1.186 2.862 -1.2114
2,800 1.O55 .4967+s 25.61 14.88 1.165 2.973 -1.2557
3,000 1.105 .6309+2 26.87 22.17 1.155 3-125 -i. 3061
3,200 1.186 .8267+P 28.59 31.61 1.154 3.329 -1.3647
3,400 1.301 .i095+3 30.61 41.52 1.158 3.589 -1.4313
3,600 1.447 .1426+_ 33.39 47.94 1.166 3. 900 -1.5021
3,800 1.601 .1778+3 35.99 46.69 1.179 4.236 -1.5697
4,000 1.737 .2092+s 38.19 38 .22 1.198 4. 568 -1.6273
4,200 1.$36 .2333+3 39.80 27.63 1.226 4.883 -1.6726
4,400 1.900 •2502+3 40.$7 19.03 1.267 5.187 -1.7078
4,600 1.939 .2618+3 41.59 13-37 1.321 5.492 -1.7359
4,800 1.962 .2703+3 42.08 9.963 1.385 5.797 -1.7595
5,000 1.976 .2768_ 42.44 7.986 1.450 6.059 -1.7802
5,200 1.984 .2822+3 42.73 6.839 1.508 6.357 -1.7991
5,400 1.990 .2869+3 42.97 6•168 ].554 6.591 -1.8166
5,600 1.993 .2913+3 43.19 5.769 1.587 6.793 -1.8331
5,800 i. 995 •2954,3 43.39 5.533 i. 608 6. 967 -i. 8458
6,000 1.996 .2994+3 43-57 5.396 1.621 7.119 -1.8639
6,200 1.995 • 3033+3 43.75 5.325 1.626 7.253 -1.8783
6,400 1.998 .3072+3 43.92 5. 302 1.627 7. 372 -1.8923
6,600 1.999 .3111+_ 44.08 5•315 1.622 7.478 -1.9056
6,800 2.000 .3150+3 44.24 5. 363 1.614 7. 572 -1.9189
7,000 2.000 .3190+3 44.39 5.445 1.601 7.654 -1.9_16
7,200 2.001 .3230_ 44.55 5.562 1.585 7.725 -1.9440
,400 2.002 .3271+a 44.70 5.718 1.566 7.784 -1.9561
,600 2.003 .3314+s 44.86 5.918 1.543 7.834 -1.9679
7,800 2.004 .3358+3 45.02 6.165 1.519 7.874 -1.9794
8,000 2. 005 .3a04+3 45.18 6. 474 1.493 7. 907 -1.9906
8,200 2.007 .3453+_ 45.34 6.844 1.465 7.934 -2.0019
8,400 2•010 .3505+3 45.51 7. 285 1.438 7. 958 -2.012j
8,600 2. 012 .3560+s 45.69 7.806 1.411 7. 979 -2. 0237
8,800 2. 016 .3619+3 45.87 8. 414 1.385 8.001 -2. 0344
9,000 2. 020 .3683+3 46.07 9.120 1.361 8. 024 -2. O451
9,200 2.025 .3753+3 46.28 9.931 1.338 8.O51 -2.0557
9,400 2.031 .3829+3 46.50 10.86 1.317 8.082 -2.0663
'9,600 2.03_ .3912_ 46.74 11.91 1.299 8.118 -2.0769
9,800 2.046 .4004_ 47.00 13.09 1.282 8.160 -2.0876
i0,000 2.055 .4104+3 47.28 14.41 1.267 8.209 -2.0983
ii,000 2.126 .4784_ 49.04 23.41 1.219 8.551 -2.1547
12,000 2.25'[ .5872_ 51.62 36.71 1.199 9.076 -2.2182
13,000 2.462 .7512+3 55.19 53.17 1.194 9.802 -2.2907
14,000 2.745 .9745_ 59.71 67.84 1.199 10.73 -2.3702
15,000 3.074 .1235+4 64.62 72.42 1.211 ii.79 -2. 4493
16,O00 3.383 .1487+4 69.07 63.33 1.231 12.89 -2.5188
17,O00 3.617 .1691+4 72.44 47.43 1.262 13.95 -2.5743
18,000 3.770 .1837 +4 74.73 33.26 1.307 14.98 -2.6171
19,000 3.862 .1940+4 76.25 23.70 1.366 15.99 -2.6510
20,000 3.915 .2015 +4 77.31 18.01 1.432 16.98 -2.6792

















































































































































































TABLE !I.- THEB_0DYNAS[[C PROPERTIES OF EQUILIBRIUm,{ HYDROG_ - Continued
p = O.P_ arm
T 2]{ ZS ZCp a log O
.... NH2
oK Z RT o R R 7 ao _o
00 1.000 0.3841_ 15.94 3.500 1.400 1.048 -0.13763 0.1000+i
O0 1.000 .7689 +I 18.36 3. 503 1.399 1.482 -.43866 .1000+i
1,000 1.000 .1285+2 20.16 3.572 1.389 1.906 -.66051 .lO00+l
1,200 1.000 .1550+2 20.82 3.644 1.376 2.080 -.73969 1.0000
1,400 1.000 .1619+2 21.39 3.730 1.366 2.237 -.80664 1.00OO
1,600 1.000 -2096+2 21.89 3.830 1.354 2.380 -.86464 .9999
1,800 1.000 .2382+2 22.35 3.98k 1.338 2.510 --91587 .9996
2,000 1.001 .2684+2 22.79 4.310 1.312 2.620 -.96194 .9981
2,200 1.003 .3022+2 23.23 5.032 1.274 2.709 -i.0043 .9935
2,400 1.009 .3439+2 23.72 6.496 1.230 2-765 -1.0447 .9819
2,600 1.022 .4002*2 24.34" 9.144 1.193 2.867 -1.0850 .9567
2,900 1.047 .4818+2 25.16 13.46 1.170 2.972 -1.1277 .9096
3,000 1.091 .6024+2 26.29 19.83 1.159 3.113 -1.1756 .8326
3,200 1.162 -7773+2 27.83 28.25 1.157 3.301 -1.2308 .7216
3,400 1.264 .lO19+s 29- 83 37.65 1.159 3. 542 -1.2937 .5823
3,600 1.397 .1321+s 32.21 45.09 1.166 3.8i4 -1.3620 .4317
3,800 1.546 .1664+s 34.72 46.58 1.177 4.159 -1.4295 .2936
4,000 1.686 .198_+s 36.99 40.78 1.194 4.489 -1.4895 .1860
4,200 1.797 •2252+s 38.75 31.13 1.217 4.806 -1.5383 .1129
4,400 1.873 .2445+s 39.98 22.07 1.252 5.109 -1.5766 .6763-i
4,600 1.921 .2581 _s 40.81 15.53 1.298 5.409 -1.6069 .4088-i
4,800 1.951 .2679+s 41.38 11.38 1.356 5.709 -]..6320 .2525-i
5,000 1.968 .2752+s 41.78 8.887 1.419 6.004 -1.6536 .1601-i
5,200 i.979 .2811+s 42. I0 7. 411 i. 479 6. 280 -i. 6730 .1044-_
5,400 1.986 .2862+3 42.36 6. 534 1.530 6.528 -1.6909 .6997-_
5,600 1.990 .2908+s 42.59 6.007 1.568 6.745 -1.7077 .4811-2
5_800 1-993 .2951+s 42.80 5.688 1.595 6.932 -1-7235 .3388-_
6,000 1.995 .2991+s 42.99 5.497 1.612 7.095 -1.7387 .2439-2
6,200 1.997 .3031+s 43.16 5.388 1.621 7.238 -1.7572 .1791-2
6,400 1.998 .3070+_ 43.33 5-337 1.625 7.365 -i 7672 .1339-2
6,600 1.998 .3110+s 43.50 5.327 1.623 7.477 -1.7807 .i019-2
6,800 1-999 .3149+s 43.66 5-354 1.617 7.578 -1-7939 .7867-3
7,000 2.000 .3189+s 43.8.1 5.415 1.607 7,666 -1.8066 .6161-s
7,200 2.000 .3228+s 43.97 5.509 1.593 7-743 -1.8190 .4887-s
7,400 2.001 .3269+s 44.12 5-639 1.576 7._O9 -1.8310 ,3922-s
7,6OO 2.002 •3311+s 44.27 5. 808 i. 556 7. 865 -I. 8428 .3182-s
7,'_DO 2.003 .3354+s 44.43 6.022 1.534 7- 911 -1.8543 .2607-3
_,000 2.005 -3399 +s 44.58 6.285 1.509 7.950 -1.8656 .2155-s
8,200 2.006 .3446+s 44.74 6.603 1.483 7,.981 -1.8767 .1796-s
8,400 2.008 .3496+s 44.90 6.984 1.457 8.008 -1.8876 .1508-s
8,600 2.011 .3549+s 45.07 7.434 1.431 8.032 -1.8984 .1274-a
_9,SO0 2.014 •3605+s 45.25 7.961 1.405 8.055 -i. 9090 .i084-s
9,000 2.017 .3665+s 45.44 8.571 1-380 8.079 -1-9195 .9266-*
9,200 2.022 .3731+s 45.63 9.274 1.357 8.104 -1.9300 .79614
9,400 2.027 .3801+3 45.84 10.08 1.336 8.133 -i •91_D4 .6869-4
9,600 2.033 -387_3+3 46.06 10.98 1.316 8.167 -1.9509 .5948-4
9,800 2.040 •3962+s 46.30 12.01 1.299 8.205 -1.9613 •5167-_
i0,000 2.048 •4055+3 46.55 13.16 i. 283 8. 249 -i. 9718 .4500 -4
ii,000 2.111 .4668+3 48.14 20.98 1.229 8.560 -2.0263 .2299-*
12,000 2.223 ,563 S+s 50.44 32.65 1.205 9.041 -2.0866 .i157-{
13,000 2.403 .7100+s 53.63 47.59 1.198 9.708 -2.1552 .5400-5
14,000 2.657 -9123 +s 57.72 62.38 1.201 10.57 -2.2310 .2219-s
15,O00 2.966 .i158+4 62.35 70.20 1.210 11.58 -2.3087 .7819-e
16,0OO 3.276 .1411+4 66.80 65.76 1.227 12.66 -2.3800 .2397-_
17, (XDO 3.531 .1628+4 70.41 52.32 1.254 13.72 -2.4389 .6758-7
18,0OO 3.710 .1793 +4 72.98 37.92 1.292 14.74 -2.4851 .1875-7
19,000 3.821 .1911+* 74-73 27.11 1.344 15.74 -2.5215 .5392-8
























































































































TABLE II.- THERMODYNAMIC PROPERTIES OF EQUiLIBRZUM HYDROGEN - Continued





















































































































15.71 3.500 1.4OO 1.O48 -0.04072 O.lO00+z 0.0000
18.14 3.503 1-399 1.482 -.34175 , • 1000+ z .4704-Ie
19.94 3.572 i. 389 i. 906 -. 56360 .3.000+ z •2300-s
20.60 3- 644 i.378 2. 080 -.642781 i. 0000 .2001-8
21.17 3.730 1.366 2.237 -. 70973 ' i. 0OO0 •4939-5
21.67 3.827 1.354 2.380 -.76773 .9999 .5532-4
22.13 3-975 1.339 2.510 -.81895 •9996 .3652-a
22.56 4.273 1.315 2.623 -.86499 .9983 .1662-2
23.00 4.926 1.279 2.714 -.90727 .9942 .5762-2
23.47 6.241 1.236 2.791 -.94735 .9838 .1624-i
24.06 8.615 1.199 2.872 -.98709 .9611 .3885-I
24.83 12.48 1.175 2.973 -1.0288 .9188 .8124-_
25.87 18.21 1.162 3.106 -1.0749 .8488 .1512
27.28 25.89 1.159 3.282 -1.1276 .7467 .2533
29.12 34.76 1.161 3.508 -1.1877 •6158 .3842
31.34 42.57 1.167 3.786 -1.2537 .4698 .5302
33.75 45-75 1.177 4.100 -1.3205 .3301 .6699
36.04 42.11 1.191 4.427 -1.3818 .2158 •7842
37.90 33-65 1.212 4.745 -1.4331 .1344 .8656
39.25 24.56 1.242 5.048 -1.4739 .8196-_ .9180
40.17 17.45 1.283 5.345 -1.5061 .5013-_ .9499
40.81 12.69 1.336 5.641 -1.532_ .3118-i .9688
41.26 9.746 1.395 5.935 -1.5551 .1986-I .9801
41.61 7.965 1-455 6.216 -1.5750 .1298-_ .9870
41.89 6.893 1.508 6.474 -1.5933 .8716-2 .9913
42.12 6.242 1.551 6.701 -1.6102 .6000-2 .9940
42.33 5.843 1.582 6.899 -1.6262 .4228-2 .9957
42.53 5.600 1•603 7.072 -1.6415 .3045-2 .9968
42.71 5.455 1.616 7.222 -1 6561 .2237-s -9976
42.88 5.377 i•622 7.356 -1.6701 .1673-2 .9980
43.05 5.348 1.622 7.474 -1.6837 .1273-2 .9983
43.21 5.357 1.618 7.579 -1.6969 .9831-3 .9984
43.36 5.401 1.610 7.672 -1.7096 .7700-3 .9983
43.51 5.477 1•598 7.754 I-1.7220 .6109-s .9981
43.67 5•588 1.583 7.825 !-1.7340 .4904-s -9977
43.82 5.736 1.565 7 .886 -1.7458 .3979-s .9971
43.97 5.924 1.544 7.937 -1.7573 .3260-3 .9963
44.12 6.157 1.521 7.980 -1.7686 .2696-s .9952
44.28 6.441 1•497 8.016 -1.7796 .2247-3 .9939
44.44 6.780 1.471 8.046 -1.7905 .1888-a .9922
44.60 7.182 1.446 8.073 -1.8012 .1596-3 .9900
44.77 7.652 1.420 8.097 -1.8118 .1358-3 .9875
44.95 8.198 1.396 8.121 -1.8222 .i162-s .9843
45.14 8.826 1.372 8.147 -1.8326 .9997-4 .9806
45.33 9.543 1.351 8.175 -1.8429 •8634-4 .9762
45.54 10.36 1.330 8.206 -1.8532 .7487-4 .9710
45.76 11.27 1.312 8.242 -1•8635 .6513-4 .9649
46.00 12.30 1.296 8.283 -1.8738 "5682-4 .9579
47.48 19.31 1.238 8.572 -1.9270 .2941-4 .9057
49.58 29.84 1.211 9.021 -1.9852 .1516-4 .8183
52.50 43.58 1.201 9.645 -2.0508 .7351-5 .6936
56.27 58.05 1.202 10.45 -2.1237 .3189-5 .5419
60.64 67.59 l•2L1 i1:42 -2.1998 .1201-5 .3867
65.04 66.52 1.226 12.48 -2.2716 .3946-e .2536
68.78 }5.60 1.249 13.53 -2.3329 .1179-8 .i_67
71.56 41.63 1.282 14.55 -2.3817 .3412-7 .9445-i
73.48 30.09 1.328 15.55 -2.4203 .1008-7 -5714-_




















































































































































































THERM0 DYT[AHI C PROPERTIES OF EQU!LiBRIUH HYDROGEN - Continued
p = 2.0 atm
m[ zs z__ a__ log




























































NH 2 NH NH+
3-500 I.400 i. 048 0. 26031 0. i000+ z
3.503 1.399 1.162 -.04072 •1000+l
3. 572 i.389 i. 906 -.26257 .1000+l
3.644 i. 378 2.080 -. 3417 5 1.0000
3•729 1.366 2.237 -. !_D870 1.0000
3-823 1.354 2. 381 -.46670 1.0000
3-950 1.341 2.512 -.51790 -9997
4.182 1.321 2.629 -.56385 .9988
4.662 1.291 2.727 -.60588 .9959
5.607 1.254 2•810 -.64529 .9685
7. 301 i. 218 2.889 -.6.5358 •9724
10.05 1.190 2.979 -.12254 .9418
14.16 1.174 3.093 -.76415 .8905
19.79 1.167 3.239 -.81033 .8131
26.77 i. 166 3. 426 -.862k5 .708_
34.22 1.170 3.657 -.92055 .5825
40.18 1.177 3-931 -.95258 .2481
42.14 1.187 4..235 -1.0443 .3223
38.89 1.202 4.547 -1.1009 .2188
31.99 1.222 4-853 -1.]_49{3 .1429
24.36 1.249 5.118 -i.1883 .9167-z
18,02 1,286 5.435 -1.2200 .5884-z
13.49 1.331 5,719 -1.2463 .3824-z
10,50 1,384 6,001 -1.2687 ,2532-1
8,584 1.438 6.274 -1,2886 .17i4-_
7. 373 1.488 6.529 -1.3067 .1186-i
6.605 1.531 6.760 -1.3234 .8386-m
6.116 1.564 6.965 -1.3391 .6053-2
5.805 1.588 7.144 -1.3541 .4454-2
5.610 1.603 7.302 -1.3684 .3336-2
5.494 1.612 7.4k2 -1.3821 .2540-2
5. 434 1.616 7. 566 -1.3954 .1963-m
5.419 1.614 7.676 -!.4082 .1539-2
5.440 1.608 7.774 -1.4206 .1221-2
5. 494 i. 599 7. 861 -i. 4327 •9809-3
5. 581 1.587 7-937 -1.4445 .7964-_
5.701 1.571 8.004 -1.4559 .6530-s
5.856 1.553 8.06i -1._671 .5403-3
6.049 1.533 8.110 -2.4781 .4509-3 _
6.284 1.512 8.153 -i. 4889 .3791-3 !
6. 563 1.489 8.189 -1.4995 .3210-3
6. 893 i. 466 8. 221 -I. 5099 •2736-s
7.276 1.443 8.251 -1.5201 .2346-3
7.719 1.420 8.279 -1.5303 .2022-s
8.225 1.398 8.307 -i. 5403 .1751-3
8.800 1.376 8.336 -1.5503 .15.23-3
9.448 1.357 8.367 -1.5602 .1330-3
10.17 1.338 8.401 -1.5701 .i165-3
15.16 1.269 8.635 -1.6199 .6233-_
22.74 1.232 8.998 -1.6725 .3410-4
33.04 1.215 9. 506 -1.7302 .1819-4
45.23 I. 210 i0.17 -I .7942 •9072-5
56.67 1.214 10.99 -1.8633 •4092-_
63.03 1.223 ll.9& -1.9333 .1644-5
60.98 1•239 12.95 -1.9986 •5942-6
51.84 1.262 13.95 -2.0548 •2003-e
40.38 1.293 14.94 -2 •i007 .6595-7























































































































p = 4.0 atm
Z ZH ZS ZCp aRT--7 -f R _ --ao 1og_ N% N_ NH+
300 l i000 0.3844+z 14.33 3.500 1.400 1.048 0.56134
600 1.000 .7689+z 16• 75 3.50] 1.399 1.482 .26031
1,000 1.000 .1285 +2 18.55 3.572 1.389 1.906 .03846_
l,aO0 1.000 .1550+e 19.21 3.644 1.378 2.080 -.04072C
1,400 1.000 .1819+a 19.78 3.72c_ 1.366 2.237 -.10767
1,600 1.000 .2096+a 20• 28 3-82C 1.355 2.381 -.16566
i:800 1.000 .2379+2 20-74 3.933 1.342 2.514 -•21685
2,000 1.000 .2673+2 21.16 4.1Y 1.326 2•633 -.26275
2,200 1.001 .2986+e 21.57 4.475J 1.301 2.737 -.30459
2,400 1.004 .3337+e 21.99 5•16C 1.270 2.826 -.34352
2,600 1.010 ,3755+a 22.44 6.37] 1•236 2.906 -.38079
2,800 1.021 .4288+2 22.98 8. 332 1.207 2.991 - .41780
3,000 1.041 .4999+2 23.65 ii.26 1.188 3.092 -.45611
3,200 1.073 .5964+2 24.50 15.32 1.177 3•216 -•49732
3,400 1.121 .7270 +e 25.58 20.53 1.173 3-371 -.54282
3,600 1.190 .8992+2 26.92 26.60 1.174 3. 563 -•59334
3,800 1.280 .1117+3 28.53 32.69 1•179 3.793 -.64847
4,000 1•389 •1374_a 30.33 37.31 1.187 4.059 -.70625
4,200 1.508 .1655+s 32.20 38.74 1.197 4.349 -.76330
4,400 1.625 .1932+s 33.96 36.26 1.212 4.648 -.81597
4,600 1.728 .2179+s 35 .46 30.86 1.230 4.943 -.86174
4,800' 1.808 .2382+3 36.64 24.55 1.255 5•228 -.90000
5,000 1.867 .2540+s 37.52 18.91 1.287 5.506 -.93163
5,200 1.908 .2662+3 38.18 14.57 1.326 5.780 -.95809
5,4001 1.936 .2757 +s 38.66 11.50 1.371 6.051 -.98079
5,600 1.955 .2833 +s 39.04 9•416 1.419 6.316 -1.0008
5,800 1.968 .2896+s 39.35 8.030 1.465 6.568 -1.0189
6,000 1•976 .2951+3 39.60 7.112 1.507 6.801 -1.0356
6,200' 1.983 .3001+3' 39.83 6•504 1.542 7.012 -1.0512
6,400 1.987 .3047-_'_ 40.03 6.100 1.569 7.200 -1.0659
6,600 1.990 .3091+3_ 40.21 5-835 1•588 7.367,-1•0800
6,800 i 1.992 .3133+3 i 40.38 5.665 1.600 7.515 -1.0935
7,000 1.994 .3174*s 40.54 5.563 1.607 7.647 -1.1064
7,2001 1•996 .3214+s 40.70 5-513 1.608 7.764 -1.1190
7, 400 1.997 .3255+s 40.85 5.504 1•606 7.868 _ -1.1311
7,6001 1.998 .3295+3 41.00 5•531 1.599 7.962'-1.1430
7,800! 1.999 .3336+s 41.14 5.590 1.590 8.044i -1.1545
8,0001 2.000 .3377+3 41.28 5.680 1.577 8.1171 -1.1657
8,2001 2.001 .3419+3 41.43 5.802 1.562 8.181i-1.1766
8,400 2.002 .3462+3 41.57 5.956 1.545 ' 8.238 -1.1874
8,600! 2.004 .3506+'a 41.711 6.145 1.527 8.287 -1.1979
8,800 2.005 .3552+_ 41.851 6•372 1.507' 8.330 -1.2082
9,000 2.007 .3600+_ 42.00 6.638 1.4861 8.369 -1.2183
9,200 2.009 .3649+3 42.15 6.946 1.465i 8.404 -1.2283
9,400 2.011 .3702+s 42.30 7.302 1.444 8.436 -1.2381
9,600 2.014 .3756+s 42.46 7.706 1.423 8.468 -1.2479
9,800 2.017 .3815 +3 42.62 8.163 1.403 8.499 -1.2575
i0,000 2.021 .3876+s 42.79 8.677 1.384 8.531 -1.2671
ii,000 2•049 .4253 +s 43-77 12.21 1.306 8.729 -1•3145
12,000 2.100 .4793 +s 45.05 17.63 1.258 9.026 -1.3630
13,000 2.183 .5570+s 46.75 25.16 1.233 9.440 -1.4146
14,000 2.307 .6659+ _ 48.95 34.59 1.222 9.984 -1.4708
15,000 2.479 .8114+s 51.68 44.89 1.220 10.66 -1.5319
16,000 2.695 .9929 +s 54.88 53.78 1.225 I-1.47 -1.5962
17,000 2.940 .1200+4 58.30 58.22 1.236 1_.38 -1.6603
18,000 3.186 .1411+4 61.61 56.32 1.251 13.34 -1•7201
19,000 3.404 .1606+4 64.48 49.14 1.273 14.30 _1.7723
















































































































































































TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN
p = 6.0 arm
Continued
T, ZH ZS ZCp a
oK z R_o T R _ ao log -p- NH2 NH NH+Po
300 1.000 0.3844+i 13.92
600 1.000 .7689+i 16.35
!,000 1.O00 .1285+2 18.15
1,200 1.000 .1550+e 18.81
1,400 1.000 .1819+a 19.37
1.600 1.000 .2096+2 19.88
1,800 1.OO0 .2379+a 20.33
2,000 1.000 .2672+a 20.75
2,200 1.001 .2981+2 21.16
2,400 1.003 .3321+2 21.56
2,600 1.008 .3718+a 21.99
2,800 1.017 .4209+a 22.49
3,000 1.033 .4846+2 23.09
3.500 1.400 1.048 . 0.73743
3.503 1.399 1.482 .43640
3.572 1.389 1.906 .21455
3.644 1.378 2.080 .13537
3.728 1.366 2.237 .068423
3.818 1.355 2.381 .010426
3.925 1.343 2.514 -.040754
4.089 1.328 2.635 -.86626-z
4.392 i 1.306 2.742 -.12838
4.961 1.278 2.834 -.16711
5.959 1.246 2.917 -.20392
7.568 1.217 3.000 -.24006
9.96_ 1.196 3.095 -.27687
3,200 1.060 .5692+2 23.83 13.31 1.184 3.209 -.31579
3,400 1.099 .6819+a 24.77 17.64 1.178 3.350 -.35810
3,600 1.156 .8296+2 25.92 22.83 1.178 3.522 -.40470
3,800 1.231 .lO17+s 27.30 28.42 i.!81 3.728 -.45567
4,000 1.326 .1244+s 28.89 33.41 1.188 3.970 -.50998
4,200 1.434 .1502+S 30.61 36.47 1.197 4.240 -.56532
4,400 1.548 .1771+s 32.32 36.42 1.209 4.527 -.61858
4,600 1.655 .2027+s 33.87 33.22 1.224 4.818 -.66691
4,800 1.746 .2252+s 35.18 28.05 1.244 5.103 -.70872
5,000 1.818 .2437+s 36.21 22.49 1.269 5.380 -.74391
5,200 1.870 .2584+s 37.00 17.64 1.301 5.651 -.77339
5,400 1.908 .2698+s 37.59 13.90 1.339 5.918 -.79842
5,600 1.934 .2790+s 38.04 11.20 !.381 6.182 -.82015
5,800 1.952 .2864+s 38.40
6,000 1.965 .2928+s 38.70
6,200 1.974 .2983+s 38.94
6,400 1.981 .3033+s 39.16
6,600 1.985 .3080+s 39.36
6,800 1.989 .3124+s 39.54
7,000 1.991 .3167+s 39.71
7,200 1.993 .3208+s 39.87
7,400 1.995 .3249+s 40.02
7,600 1.996 .3290+s 40.1 r
7,800 1.997 .3331+s 40.31
8,000 1.999 .3372+s 40.46
8,200 2.000 .3414+s 40.6C
8,400 2.001 .3456+s 40.73
8,600 2.002 .3499+s 40.8"
8,800 2.003 .3543+s 41.01
9,000 2.005 .3589+s 41.15
9,200 2.007 .3637+s 41.3C
9,400 i2.009 .3686+s 41.44
9,600 2.O11 .3738+s 41.59
9,800 2.014 .3792+s 41.74
9.326 1.426 6.438 -.83946
8.04_ 1.469 6.6811 -.85701
7.174 1.508 6.907 -.87322
6.583 1.540 7.113 -.88842
6.183 1.565 7.297! -.90280












5.717 1.575 1.21o -i,ooo2
5.832 1.561 _.275 -1.OLO9
5.977 1.545 8.333 -1.o214
6.154 1.528 8.3841 -1.o317
6.366 1.509 8.429 -1.0418
6.614 1.49C 8.470 -1.o517
6.900 1.470 8.507 -1.o615
7.228 1.45C 8.542 -I.o711
7.600 1.43C 8.575 -1.0807
i0,000 2.017 .3849+s 41.9C 8.018 1.411 8.608i -i.0901
ll,O00 12.O40 .4191+s 42.79 i0.91 1.33C 8.795 -1.1365
12,000 2.082 .4667+s 43.92 15.36 1.276 9.061 -1.1830
13,000 2.150 .5338+s 45.38 21.58 1.246 9.4301 -1.2318
14,000 i2.252 .6269+s 47.26 29.55 1.231 9.9131 -1.2841
15,000 2.395 .7515+s 49.61 38.67 1.226 10.52 -1.3408
16,000 2.579 .9097+s 52.39 47.52 1.22@ 11.25 -1.4010
17,000 12.797 .1096+ _ 55.4_ 53.84 1.236 lP.08 -1.4627
18,000 13.031 .1298+4 58.63 55.45 1.24_ 12.99 -1.5223
19,000 3.254 .1496+ 4 61.5_ 51.80 1.266 13.93 -1.5767
















































































































































































TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 8.0 atm
_' z z__u z_s zcp _ !
OK RTo R R ao
log -P-
Po NH2 NH NH+
300 i.ooo o.3844+i 13.63 3.500 1.4oo 1.o48 0.86237
600 i.ooo .7689+_ 16.o6 3.503 1.399 1.482 .56134
i,ooo i.ooo .1285+a 17.86 3.572 1.389 1.9o6 .33949
1,2oo I.OOO .155o+2 18.52 3.644 1.378 2.080 .26031
1,4oo i.ooo .1819+a 19.o9 3.728 1.366 2.237 .19336
1,6oo i.ooo .2096+2 19.59 3.817 1.355 2.381 •13537
1,8oo 1.ooo .2379+2 20.05 3.920 1.343 2.515 .084191
2,000 i.oo0 .2671+2 20.47 4.072 1.329 2.637 .38333-_
2,200 i.ooi .2978+2 20.87 4.343 1.3o9 2.745 -.33749-2
2,400 1.oo3 .3312+2 21.26 4.843 1.283 2.840 -.41975-i
2,600 1.oo7 •3696+2 21.68 5.713 1.253 2.924 -.78514-i
2,800 1.o15 .4162+2 22.15 7.]-12 1.224 3.007 -.]_1413
3,000 1.o29 .4754+2 22.71 9.198 1.203 3.099 -.15oo5
3,200 1.o52 .5529+2 23.39 12.10 1.189 3.207 -.18757
3,400 1.o86 .6548+a 24.23 15.89 1.182 3.338 -.22791
3,600 1.135 .7876+2 25.27 20.50 1.181 3.498 -.27199
3,800 1.202 .9562+e 26.51 25.61 1.183 3•690 -•32015
4,000 1.286 .i162+s 27.96 30-55 1.189 3.914 -.37180
4,200 1.385 .1401+s 29.54 34.24 1.197 4.169 -.42528
4,400 1.493 .1658+s 31.18 35.54 1.201 4.444 -.47806
4,600 1.600 .1914+s 32.73 33.94 1.221 4.729 -.52739
4,800 1.696 .2149+s 34.10 29.97 1.238 5.012 -•57124
5,000 1.776 .2350+s 35.22 24.92 1.260 5.289 -.60888
5,200 1.837 .2514+s 36.10 20.00 1.287 5.559 -.64069
5,400 1.883 .2645+s 36.78 15.89 1.320 5.824 -.66765
5,600 1.915 .2749+s 37.29 12.76 1.358 6•085 -.69088
5,800 1.938 .2834+s 37.70 10•50 1.399 6.341 -.71131
6,000 1•954 .2905+s 38.03 8•915 1.442 6.588 -.72966
6,200 1.966 .2966+s 38.30 7.813 1.481 6.822 -.74647
6,400 1.974 .3020+s 38.54 7.051 1.516 7.038 -.76209
6,600 1.980 .3070+s 38.74 6.526 1.545 7.235 -.77679
6,800 1.985 .3116+s 38.93 6.165 1.568 7.412 -.79074
7,000 1.988 .3160+s 39.11 5.920 1.584 7.570 -.80407
7,200 1.991 .3203+s 39.27 5.760 1.594 7.73-2 -.81687
7,400 1.993 .3245+s 39.43 5.662 1.599 7.838 -.82922
7,600 1.995 .3286+s 39.58 5.613 1.600 7.951 -.84117
7,800i 1.996 .3327+s 39.73 5.603 1.597 8.053 -.85276
8,000 1.997 .3368+s 39.87 5.629 1.591. 8.14_ -.86404
8,200 1.998 .3409+s 40.01 5.685 1•582 8.224 -.87502
8,400 2.000 .3451+s 40.15 5.772 1.570 8.296 -.88575
8,600 2.001 .3494+s 40.28 5.888 1.556 8.359 -.89623
8,800 2.002 .3538+s 40.42 6.035 1.541 8.416 -.90650
9,000 2.004 .3583+s 40.56 6.212 1.524 8.467 -.91657
9,200 2.005 .3629+s 40.70 6.422 1.506 8.512 -.92646
9,400 2.007 .3677+s 40.84 6.6671 1.487 8.553 -.93620
9,600 2.009 .3726+s 40.98 6.948 1.468 8.592 -.94579
9,800 2.011 .3778+s 41.13 7.268 1.449 8.627 -.95525
i0,000 2•014 .3833+s 41.28 7.629 1.430 8.662 -.96461
ll,O00 2•034 .4154+s 42.11 10.13 1.348 8.846 -1.0104
12,000 2.071 .4591+s 43.15 14.00 1.290 9.093 -1.0558
13,000 2.130 .5198+s 44.47 19.43 1.256 9.434 -i.1027
14,000 2.218 .6034+s 46.16 26.46 1.238 9.879 -1.1527
15,000 2.343 .7151+s 48.26 34.70 1.231 10.44 -1•2065
16,000 2.507 .8577÷s 50•77 43.15 1.2311 ]_1.11 -1•2638
17,000 2.705 .1029+4 53.61 50.09 1.237 11.89 -1.3231
18,000 2.924 .1220+4 56.59 53.50 1.247 12.75 -1.3817
19,000 3.144 .1415+4 59.47 52.24 1.262 13.66 -1.4367
















































































































































































TABLE II.- THERMODYNAHIC PROPERTIES OF EQUILIBRIUM HYDROGE_ - Continued
p = I0.0 atm
ZH ZS ZCp a_T, Z -- -- Y





















































































































log NH2 NH NH+
_3o
13.41 3.500 1.400 1.048 0.'95928
15.84 3.503 1.399 1.482 .65825
17.64 3.572 1.389 1.906 .43640
18.30 3.644 1.378 2.080 .35722
18.86 3.728 1.366 2.237 .29027
19.37 3.817 1.355 2.381 .23228
1'9.82 3.917 1.344 2-515 .18110
20.24 4.060 1-330 2.637 .13526
20.64 4.309 1.311 2.747 .935@2-z
21.03 4.762 1.287 2.843 .55067-z
21.44 5.545 1.258 2-929 .18715-z
21.89 6.801 1.230 3.012 -.16538-z
22.42 8.672 1.208 3.102 -.51843-z
23.06 11.28 1.193 3.207 -.88404-_
23.84 14.68 1.186 3.332 -.12737
24.80 18.86 1.183 3.483 -.16966
25.94 23.59 1.185 3.663 -.21574
27.28 28.36 1.190 3.875 -.26530
28.76 32.31 1.197 4.117 -.31712
30.32 34.40 1.207 4.382 °.36908
31.85 33.93 1.219 4.660 -.41867
33.24 31.01 1-235 4.941 -.46372
34.42 26.58 1.254 5.217 -.50309
35.37 21.82 1.278 5.487 -.53671
36.11 17.55 1.308 5.75C -.56530
36.66 14.14 1.342 6.010 -.58995
37.13 11.58 1.381 6.265 -.61130
37.49 9.729 1.421 6.513 -.63042
37.79 8.421 1.461 6.751 -.64779
38.04 7.503 1.497 6.974 -.66383
38.26 6.861 1.528 7.179 -.67883
38.46 6.414 1.554 7.365 -.69300
38.64 6.104 1.573 7.533 -.70650
38.81 5.894 1.586 7.684 -.71943
38.97 5.757 1.594 7.818 -.73187
39-12 5.677 1.598 7.939 -.74390
39.27 5.641 1.597 8.047 -.75554
39.41 5.643 1-593 8.14_ -.76686
39.55 5.678 Z.586 8.23@ -.77787
39.69 5.743 1.576 8.3O7 -.78861
39.82 5.837 1.564 8.37( -.79910
39.96 5.961 1.550 8.43_ -.80937
40.o9 6.114 1.534 8.4931-.81943
40.23 6.297 1.517 8.542 -.82931
40.37 6.512 1.500 8.587 -.83901
40.51 6.761 1.481 8.62_ -.8_357
40.65 7.045 1.463 8.66( -.85800
40.80 7.366 1.445 8.703 °.86730
41.59 9.601 1.362 8.886 -.91262
42.57 13.07 1.302 9.122 -.95729
43.80 17.96 1.264 9.442 -1.0030
45.35 24.32 1.244 9.860 -1.0513
47.28 31.89 1.235 10.38 -1.1029
49.60 39.92 1.233 11.02 -1.1580
52.24 47.02 1.238 11.76 -1.2154
55.00 51.42 1.247 12.58 -1.2729
57.88 51.78 1.260 13.46 -1.3278














































































































• 1153 - 14
• 2_3 - is



































































II.- THEP_4ODYN_C PROPERTIES OF EQUILIBRiUM HYDROG_
p = 20 arm
zs zs z% a Zog -_
Z RT o -R- R 7 So Oo N}I2
0.3q44+z 12.72 3" 5O0 i. 400 i. 048 i.2603 O. i000+_
•7 YS59+l 15.14 3. 503 i. 399 i. 482 •95928 .lOO0+l
.1255+2 16.94 3.572 1.389 1.906 •73743 .1000+i
•1550+2 17.60 3•644 i. 378 2. 080 •65825 i. 000
.l!_l)+s 18.11 3.728 1.367 2. 237 -59130 !.000
•207! +n !8.6T 3.815 1.355 2•3.61 •53331 i. O00
•237_2 19.13 3.)09 1.344 2.515 .48214 .9999
.266p+2 19.)5 4.O31 1.332 2.640 •43632 •9996
•2CO+2 19.94 4.226 1•317 2•753 •39473 •9987
•32t}i+2 20•32 4.562 1•296 2.854 •35643 •9963
.3644_2 20.71 >.129 1•272 2.944 •32054 •9912
•4050+2 21• 12 6. 029 i. 246 3.029 .28618 •9812
•4538_2 21•57 7.363 1.224 3.115 •25241 •9640
.5141+a 22.11 9.220 1.208 3•211 .21828 •9366
•5902+2 22.74 11.6.6 1.197 3•320 .18284 .8963
.6864+2 23.49 14.71 1.193 3. 449 •14523 .8413
.8069+2 24.37 16.28 i. 192 3-601 .10486 .77 ii
•9_50_;_ 25.41 22.20 1.195 3•775 .61483-z .6871
.i132_3 26.5? 26.07 1.200 3.982 .15441-z .5933
•1335+3 27.86 29-31 1.207 4•211 -.32308-z .4953
•1558+s 29•23 31•24 1.217 4.460 -.80227-z .4000
.i_68+3 30•57 31•35 1.229 4•723 -•12648 .3133
•2012+3 31.82 29.60 1.243 4. 990 -.16941 .2392
•2218+s 32.92 26.46 1.260 5. 256 -.20792 .1795
•2398 +s 33.85 22.69 1.281 5•517 -.24166 .1333
•2551+3 34•61 16.96 1.305 5.773 -.27092 .9867+z
•2677+s 35.22 15.71 1.334 6. 024 -•29633 .7325-_
.2782+s 35.70 13.08 1•366 6•271 -•31861 .5475-I
•2870+s 36.10 11.05 1.400 6•513 -•33842 .4131-i
•2945+3 36.42 9•528 1•435 6•747 -•35632 .3151-i
•3011+3 36•70 8.409 1•469 6.970 -.37273 .2431-i
•3_9+3 36.94 7•592 1•500 7•180 -.387 _7 •1898-i
•3122+3 !37•15 6.999 1.527 7.375 -.40226 .1499-i
.3172+s 37.34 6.571 1.549 7.553 -.41583 .i197-z
.3217+3 37.51 6.265 1.566 7•716 -.42875 .9656-2
•326L+3 37- 68 6. 050 1.579 7. 862 _.44113 .7870-2
•3308+3 37•83 5.905 1•586 7•994 -.45305 .6475-2
•3351+3 37- 95 5. 815 i. 589 8. 113 -.46458 •5374-2
•3393+s 38.12 5•769 1•589 8.221 -.47575 .4498-2
•3435+3 _8•26 5 • I'60 1.586 6.317 -.k%6,10 .3793-s
•3477+s 38.40 5.764 1.579 8.404 -.49718 .3222-s
•3520+s 38.53 5.838 1•571 8.482 -.50749 •275,3-2
•3563+s 38•66 5•919 1.560 8.553 -.51757 .2371-2
•3607+3 38.79 6•028 1•547 8.616 -.52744 .2053-s
•3651+s 38.93 6.163 1.534 8.674 -.53711 .1756-2
•3697+3 39.06 6.326 1.519 8.726 -.54661 .1562-2
•3744+3 39.19 6. 516 1.503 8.774 -.55595 .1373-2
•3792+s 39.32 6.734 1.487 8.819 -.56515 .1212-2
.4065+3 40.03 8.298 1•406 9.O16 -.60947 .6851-3
.4411+s 40.85 10.76 1.340 9.226 -.65224 .4136-s
•4866+s 41.85 14.28 i. 294 9. 495 -.69492 •2591-s
•5470+3 43.07 18.92 1.266 9.841 -.73579 .1644-s
•6265+3 44.56 24.62 1.250 10.27 -.78481 .i035-3
•7283+3 46.35 31.08 1.243 10.79 -.83344 .6343-4
.8541+s 48.44 37.63 1.243 11.41 -.88451 .3736-4
•1003 +4 50.75 43.30 1.247 12.11 -.93708 •2095 -4
•i169+4 53.20 46.91 1.256 12.88 -.98956 .ii15-4










































































































































































































































































































PROPERTIES OF EQUILIBRIUM HYDROGY2{ - Continued
p = 40 atm
ZClo a
R 7 ao
12.02 3•500 1.400 1.048 1.5613
14.45 3.503 1.399 1.482 1.2603
16.25 3.572 1-389 1.906 ii.0385
16.91 3.644 1.378 2.080 .95928
17.48 3-728 1.367 2.237 .89233
17.98 3.814 1.355 2.381 .83434
18.43 3.904 1.345 2.516 .78318
18.85 4.011 1.334 2.641 .73737
19.24 4.166 1.321 2.757 .69584
19.61 4.420 1.304 2.862 .65769
19.98 4.835 1.284 2.956 .62213
20.36 5.483 1.261 3.044 .58$40
20.77 6.437 1.240 3.130 .55574
21.23 7.761 1.223 3.220 -52336
21.75 9.505 1.211 3.320 .49050
22.35 11.69 1.203 3.433 .45643
23.05 14.31 1.201 3.562 .42054
23.86 17.29 1.201 3.712 .38245
24.78 20.48 1.205 3.882 .34203
25.61 23.61 1.210 4.076 .29958
26.'92 26.30 1.218 4.290 .25579
28.08 28.12 1.227 4-523 .21173
29.24 28.70 1.238 4.769 .16869
30.36 27.93 1.251 5.022 .12794
31-38 25.97 1.266 5.277 .90L50-I
32.27 23.23 1.283 5.529 .56725-i
33.04 20.22 1.304 5.777 .26816-i
33.67 17.31 1.327 6.021 •43345-a
34.20 14.75 1.354 6.260 -.22894-i
34.63 12.63 1.383 6.495 -.43682-i
34.99 10.93 1.413 6.724 -.62410-I
35.30 9.609 1.443 6.945 --794_3-I
35.56 8.597 1.472 7.158 -.95230-I
35.79 7.830 1.499 7.358 -.10990
36.00 7-252 1-523 7.546 -.12371
36.19 6.820 1.543 7.719 -.13679
36.36 6.501 1.558 7•878 -.iL926
36-52 6.268 1.570 8.023 -.16121
36.67 6.103 1.577 8.155 --17273
36.82 5.994 1.581 8.275 -.18385
36-96 5.929 1.582 8.384 --19463
37.10 5.902 1.579 8.482 -.20510
37.23 5.908 1.574 8.571 -.21530
37.36 5.943 1•567 8.652 -.22524
37.49 6.005 1.558 8.726 -.23497
37.61 6.093 1.547 8.792 -.24449
37.74 6.206 1.535 8.853 -.25382
37.87 6.343 1.522 8.909 -.26298
38.52 7.403 1.450 9.140 -.30674
39•23 9.148 1.382 9.346 -.34821
40.06 11.67 1.329 9-580 --38871
41.O4 15.05 1.292 9.871 -.42936
42.22 19.28 1.269 10.23 -.47106
43.62 24.24 1.256 10.66 -.51442
45.25 29.62 1.250 11.16 -.55968
47.09 34.93 1.251 11•75 -.60660
49.11 39.48 1.255 12.40 -.65447
51.22 42.51 1.264 13.12 -.70217

















































































































































































TABLE II.- THERMODYNAHIC PROPERTIES OF EQUILIBRIUM HYDROGHb_ - Continued
p = 60 atm
T, ZH ZS ZCp
9< z -- -- 7
RT o R R ao PO
300 1.000 0.3544+i 11.62 3.500 1.400 1.O48 1.7374
600 1.000 .7689+i 14.05 3-503 1.399 1.482 1.4364
1,000 1.0OO .1285+2 15.85 3.572 1.389 1.906 1.2146
1,200 1.000 .1550+2 16.50 3.644 1.378 2.080 1.1354
1,400 1.000 -1819 +2 17.07 3.728 1.367 2.237 1.0684
1,600 1.000 .2096+2 17.58 3.814 1.355 2.381 1.0104
1,800 1.000 .2378+s 18.03 3.902 1.345 2.516 .95927
2,000 1.000 .2667+a 18.45 4.002 1.334 2.642 .91347
2,200 1.000 .2965+2 18.83 4.140 1.322 2.758 .87197
2,400 1.001 .3275+2 19•20 4.357 1.307 2.865 •83388
2,600 1.003 .3606+2 19.56 4.705 1.289 2.963 .79847
2,800 1.005 .3969 +e 19.93 5.241 1.269 3.053 .76502
3,000 1.011 .4380+2 20.32 6.027 1.249 3.139 •73289
3,200 1.019 .4859+2 20.74 7.114 1.232 3.228 .70126
3,400 1.032 .5430+2 21.21 8.545 1.219 3.323 .66956
3,600 1.050 .6119+2 21.75 10.34 1.211 3.429 .63711
3,800 1.075 .6954+2 22.36 12.51 1.206 3.548 .60334
4,000 1.108 .7959+2 23.07 15.00 1.206 3.685 •56782
4,200 1.151 .9157+2 23.87 17.74 1.208 3.840 •53034
4,400 1•203 .i056+3 24.76 20.56 1.213 4.014 .49094
4,600 1•264 .1216+3 25•73 23.21 1.219 4.209 .45000
4,800 1.334 .1395+_ 26.77 25.39 1.227 4.423 .40820
5,000 1.410 .1586+3 27•83 26.77 1.237 4.651 .36649
5,200 1.488 .1784+3 28.89 27.10 1.248 4.891 .32594
5,400 1.565 .1980+3 29.91 26.34 1.261 5.136 •28755
5,600 1.638 .2167+s 30.83 24.62 1.276 5.383 •25207
5,800 1.703 .2339+3 31.66 22.28 1.293 5.629 .21991
6,000 1.759 .2493+3 32.37 19.68 1.312 5.870 .19110
6,200 1.806 .2628+3 32.97 17.13 1.335 6.108 .16544
6,400 1.844 -2745 +3 33.48 14.82 1.359 6.341 .14255
6,600 1.875 .2846+o 33.91 12.85 1.385 6.570 .12202
6,800 1.899 .2934+3 34.26 11.24 1.413 6.794 .10345
7,000 1.919 .3011+_ 34.57! 9.951 1.441 7.011 .86472-i
7,200 1•934 .3080+3 34.84 8•938 1•468 7.219 .70802-i
7,400 1.946 .3142,o 35.07 8.150 1.493 7.417 .56199-i
7,600 1.955 .3200+_ 35 .28 7-544 1.515 7.603 .42477-I
7,800 1.963 -3253 +3 35.47 7.080 1.535 7.777 -29488-i
8,000 1.969 .3304+3 35.64 6.729 1.550 7.937 .17116-i
8,200 1.974 .3352+3 35.81 6.467 1.562 8.08 5 .52703-2
8,400 1.979 .3399 +3 35.96 6.276 1.571 8.220 -.61211-2
8,600 1.982 .3444+_ 36.11 6.141 1.575 8.343 -.17116-i
8,800 1.985 "3489 +3 36-25 6-054 1.577 8.455 -.27762-i
9,000 1.988 .3533+3 36.38 6.006 1.576 8.557 -.38097-i
9,200 1.990 .3577 +s 36.51 5.993 1.572 8.650 -.48153-i
9,400 1.992 .3621+s 36.64 6.009 1.567 8.734 --57959-i
9,600 1.994 .3665 +3 36.77 6.053 1-559 8.811 -.67537-I
9,800 1.996 .3709 *_ 36.89 6.122 1.550 8.881 -.76909-I
i0,0OO 1.998 .3755 +3 37.02 6.215 1.539 8.946 -.86093-i
ii,0OO 2.009 -3995 +3 37.65 7.030 1.474 9.205 -.12973
12,000 2.023 .4277 +3 38.31 8.444 1.407 9.417 -.17068
13,OOO 2.046 .4622+3 39.07 10.52 1.351 9.640 -.21024
14,000 2.079 .5056+3 39.94 13.33 1.310 9.905 -.24944
15,000 2.126 .5607 +s 40.98 16.87 1.282 10.23 -.28915
16,000 2.190 .6300+_ 42.20 21.09 1.265 10.61 -•32998
17,000 2.272 .7157 +_ 43.62 25.77 1.256 11.06 -.37230
18,000 2.373 •8189 +3 45.23 30.59 1.253 11.59 -.41608
19,000 2.493 .9392+3 47.00 35.06 1.256 12.17 -.46097
















































































































































































TABLE ii.- THERMODYNAb_C PROPERTIES OF EQUILIBRIUM HYDROGEN - Continued
p = 80 atm
T, ZH ZS ZCp a





















































































































11-33 3.500 1.400 1.O48
13-76 3.503 1.399 1.482
15.56 3.572 1.389 1.906
16.22 3.644 1.378 2.080
16.78 3 728 1.567 2.237
17.29 3.814 1.355 2.381
17.74 3.900 1.345 2.516
18.16 3.996 1.335 2.642
18.54 4.125 1.323 2.760
18.91 4.320 l.JlO 2.868
19.27 4.627 1.293 2.966
19.63 5.097 1-274 3.058
20.00 5.782 1.255 3.i45
20.40 6.728 1.238 3.233
20.85 7.972 1.225 3.326
21.34 9.536 1.216 3.428
21.91 11.42 1.211 3.542
22.55 13.61 1.210 3.670
23.27 16.04 1.211 3.815
24.08 18.60 1.219 3.978
24.96 21.12 1.220 4.160
25.91 23.36 1.228 4.359
26.90 29.05 1.237 4.575
27.90 25.94 1.247 4.803
28.88 25.90 1.259 9.040
29.81 24.93 1.272 5.281
30.65 23.22 i.287 5.522
31.41 21.04 1.305 9.762
32.06 18.69 1.324 5.998
32.61 16.41 1.346 6.231
33.09 14.34 1.369 6.459
33.49 12.57 1.394 6.682
33.$3 ii.i0 1.420 6.900
34.13 9.909 1.446 7.112
34-38 8-959 1-471 7.319
34.61 8.213_ 1.495 7.508
34.82 7.627 1.516 7.690
35.01 7.174 1.534 7.861
35.18 6-827 1.548 8.019
35-34 6.964 1.560 8.164
35.49 6.369 1.568 8.298
35.64 6.230 1.572 8.421
35.77 6.137 1-574 8-533
35.91 6.084 1-573 8.635
36.04 6.064 1.570 8.728
36.17 6.073 1.564 8.813
36.29 6.110 1.557 8.891
36.42 6.172 1.548 8.962
37.03 6.823 1.490 9.246
37-67 8.033 1.424 9,467
38-38 9.843 1.367 9.685
39.20 12.30 1.323 9.935
40.15 15.43 1.292 i0.23
41.26 19.18 1.272 10-59
42.55 23.41 1.261 11.01
44.01 27.85 1.256 11.49
45.64 32.12 1.256 12.O4










































































































































































































































TABLE II.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUH HYDROG_ - Continued
p = I00 atm
T, ZH ZS ZCp a





















































































































P N_ NH HH+
log p-_
ii.ii 3.500 1.400 1.048 1.9593
13.53 3.503 1•399 1.482 1•6582
15.34 3.572 1.389 1.906 1.4364
15.99 3•644 i._78 2.080 1.3572
16.561 3.728 1-367 2.237 1.2903
17.061 3.813 1.355 2.381 1.2323
17.52 3.899 1-345 2.516 1•1811
17-931 3.993 1-335 2.643 1.1353
18.32 4.114 1.324 2.760 1.0939
18.68 4.294 1•311 2.869 1.0558
19.04 4.574 1.295 2.969 1.0206
19.39 4.999 1.278 3.062 .98741
19-76 5.615 1.259 3.150 •95573
20.15 6.464 1.243 3.238 •92493
20.y 7.580 1.229 3.330 •89442
21.04 8.983 1.220 3.429 •86363
21.57 10.68 1.215 3.539 .83205
22.17 12.65 1.213 3.662 .79927
22.84 14.86 1•213 3•799 -76500
a3.58 17-22 1•217 3.954 .72912
24.40 19-59 1.222 4.126 .69175
25.28 21.80 1.229 4.315 .65322
26•21 23.61 1•237 4.520 •61408
27.16 24.81 1•246 4.739 •57507
28.11 25.22 1.257 4.968 •53701
29.02 24-78 1•270 5.203 .50069
29.87 23.58 1.284 5.440 .46671
30.64 21.81 1.300 5.677 .43545
31.32 19-73 1-317 5.912 •40705
31.92 17.56 1•337 6.143 •38141
32.42 15.51 1.358 6•371 -35832
32.86 13.66 1.382 6.594 •33745
33.23 12.08 1.406 6.812 .31851
33.55 lO.76 1.431 7.025 •30117
33.83 9.688 1.455 7.231 •28519
34.08 8.825 1.479 7.428 •27032
34.30 8•138 1.500 7.616 .25639
34.50 7•597 1.920 7.793 •24325
34.68 7.175 1.536 7.999 •23078
34.85 6.848 1.549 8.112 .21887
35.01 6.599 1.559 8<254 •20745
35.16 6.413 1.566 8.385 •19646
35.30 6•£80 1.570 8.505 .18584
35.44 6.191 1.572 8.615 .17555
39.57 6.140 1.570 8.715 •16556
35.70 6.121 1.567 8.807 .15583
35.82 6.131 1.561 8.891 .14634
35-95 6.168 1.554 8.968 •13707
36.56 6.695 1.501 9.274 .93357-i
37.18 7.799 1.437 9.504 .52809-i
37.86 9.382 1.379 9.720 .14144-z
38.64 11.61 1-333 9.961 -.23621-z
39.53 14.45 1.300 10.24 -.61294-z
40.57 17.87 1.278 10.58 -•99495 -_
41.77 21.76 1.264 i0.98 -.13863
43.13 25.91 1.2_8 IL43 -.17888
44.64 29.99 1.256 11.94 -.22012

















































































































































































p = 200 atm
T, ZH XS ZCp _ _ Log -@-
oK Z RT ° _- ao Po
NH2. NH NH+
300 1.000 0.3844+z 10.42 3.500 1.400 1.048 2.2603 0.1000+i
600 1.OO0 •7689+z 12.84 3.503 1.399 1.482 1.9593 .1000+z
1,000 i.O00 .1285+2 14.64 3.572 1.389 1.906 i•737 L .1000+z
1,200 1.000 .1550+2 15.30 3.644 1.378 2.050 1.6582 1.0000
1,400 i•OO0 •1819+2 15.87 3.728 1.367 2.237 1.5913 1.0000
1,600 i•000 .2095+2 16.37 3.813 1.355 2.381 1.5333 i•0000
1,800 I•000 .2378+2 16.83 3.897 1.345 2.516 1.4822 1.0000
2,000 1.000 .2666+2 17.24 3•984 1.336 2.643 1.4364 .9999
2,200 1.000 .2962+2 17.62 4.088 1.326 2.762 1.3949 .9996
2,400 1.001 •3266+a 17.99 4.231 1.315 2.873 1.3570 .9988
2,600 i•001 .3583 +a 18.33 4.442 1.302 2.976 1.321_ •9972
2,800 1•O03 •3919+a 18.67 4.754 1.287 3.072 1.2890 .9940
3,000 1.006 .4282+2 19.01 5.200 1.271 3.163 1.2578 .9885
3,200 1.010 .4684+a 19.37 5.810 1.256 3.251 1.227i_ .9795
3,400 1.017 .5138+a 19.74 6•607 1.243 3.341 1.1985 .9660
3,600 1.027 .5657+ 2 20.15 7.609 1•233 3.434 1.1694 .9468
3,800 1.041 .6257+ 2 20.59 8.822 1.226 3.535 1.1401 .9209
4,000 1.060 .6954+2 21.08 10.24 1.223 3.644 1.1102 .8875
4,200 1.083 .7762+2 21.62 11.85 1•222 3.764 1.0795 •8464
4,400 1.113 •8694+2 22.21 13.62 1.223 3.897 1.0476 .7975
4,600 1.148 .9759+2 22•86 15.48 1.227 4.043 1.0146 .7416
4,800 1.190 .i096+3 23.55 17.36 1•232 4•204 .98048 .6800
5,000 1.239 .1230+s 24.30 19.15 1.239 4.378 .94546 .6145
5,200 1.293 .1376+3 25.08 20.71 1.247 4•567 .909_39 •5470
5,400 1.351 .1532+s 25.89 21.90 1•256 4.767 .87424 .4799
5,600 1.413 .1696+s 26.70 22•62 _.266 4.978 .83905 .4153
5,800 1.476 .i862+s 27.50 22.76 1.277 5.196 .80469 .3549
6,000 1.538 •2027+3 28.26 22.34 1.290 5.419 .77224 .3001
6,200 1.598 .2188+s 28.98 21.41 1.303 5•643 .74151 .2517
6,400 1.653 •2340+3 29.64 20.09 1.318 5.868 .71293 .2098
6,600 1.703 .2482+s 30.24 18.53 1-335 6.091 .68659 .1742
6,800 1.748 .2611+s 30.76 16.89 1.352 6•311 .66246 .1444
7,000 1•786 .2729+s 31.23 15.26 1.371 6.528 .64040 .1197
7,200 1.819 .2835+s 31.64 13.76 1.391 6.741 •62023 .9945-_
7,400 1.847 .2931+s 32•00 12.40 1.412 6.950 .601_2 .8286-z
7,600 _I.870 .3017+ s 32.31 11.23 1.433 7.154 •58466 •6931-z
7,800 1.890 •3096+s 32.59 10•23 1.454 7.352 .56884 •5824-±
8,OO0 1.906 .3167+s 32.84 9.393 1.474 7-543 -55410 ,4918-_
8,200 1.920 .3234+3 33.06 8•702 1.493 7.726 .54027 .4175-_
8,400 1.932 .3295+3 33.26 8.137 1.511 7.900 •52722 .3563 -z
8,600 1•941 .3353+s 33.45 7.679 1.526 8.065 •51484 •3057-_
8,800 1.949 .3408+s 33.62 7.311 1-539 8.220 .50304 .2637-z
9,000 1.956 .3460+3 33.78 7.019 1.549 8.365 .49174 .2286-_
9,200 1.962 .3511+3 33-93 6.791 1.557 8.499 .48089 .1992-z
9,400 1.967 .3560+s 34.08 6.617 1.562 8.624 .47042 .1743-z
9,600 1.972 •3608+s 34.22 6.488 1.564 8.739 .46030 .i533-z
9,800 1.976 .3655 +s 34.35 6.399 1.565 8.845 .45048 .1354-_
i0,OO0 1.979 .3701+s 34.48 6.345 1.563 8.943 •44094 .1201-z
ii,000 1•993 .3934+s 35.08 6.475 1.531 9.330 •39652 .6973 -a
12,000 2.005 .4182+s 35.67 7.134 1•476 9.603 •35606 .4363 -2
13,000 2.020 .4462+ s 36.29 8.269 ;1.418 9•827 .31812 •2884-2
14,000 2•040 .4793+ 3 36.95 9.889 1.367 10.05 •28171 .1981-2
15,O00 2.067 .5193+s 37-71 12.00 1.327 10.29 •24607 .1394-2
16,000 2.102 .5678+3 38•56 14.60 1•298 10.58 .21059 .9931-3
17,000 2.148 .6267 +s 39.53 17.62 1.277 10.91 •17485 .7095-s
18,O00 2.206 .6972+ 3 40.63 20•93 1.265 11•28 .13857 •5040-s
19,000 2.275 .7801+s 41.86 24.34 1.258 11.70 •10165 .3538-3




























































































p = 400 atm
T, ZH ZS ZCp a p
OK Z -- 7 -- log --





















































































































9.723 3. 500 1.400 1.048 2. 5613
12.15 3.503 1.399 1.482 2.2603
13.95 3.572 1.389 1.906 2.0385
14.61 3.644 1.378 2.o8o 1.9593
15.17 3.728 1.367 2.237 1.8923
15.68 3.813 1.356 2.381 1.8343
16.13 3.895 1.346 2.517 1.7832
16.55 3.977 1.336 2.644 1.7374
16.93 4-069 1.327 2.764 1.6960
17.29 4.186 1.318 2.876 1.6581
17.63 4.349 1.307 2.982 1.6231
17.96 4. 582 1.295 3.081 1.5904
18.29 4. 907 1.281 3.174 1.5596
18.62 5.347 1.268 3.264 1.5301
18.96 5.919 1.256 3-353 1.5017
19.32 6.635 1.246 3.444 1.4738
19.70 7. 501 1.239 3. 538 1.4462
20.11 8.518 1.234 3. 638 1.4185
20.55 9.678 1.231 3.746 1.3903
21.03 10.97 1.231 3.863 1.3616
21.55 12.36 1.234 3. 989 1.3322
22.10 13.81 1.237 4.127 1.3019
22.70 i5.28 1.243 4.276 1.2708
23.32 i6.7i 1.249 4.436 1.239i
23.98 i8.0i i.256 4.608 i. 2069
24.66 19.1i 1.265 4.79i i. 1745
25.34 19.93 1.274 4.983 1.1423
26.03 20.40 1.285 5.183 1.1106
26.70 20.50 1.296 5.388 1.0798
27.34 20.22 1.308 5. 598 1.0502
27.96 19.59 1.321 5.810 1.0221
28.53 18.69 1.335 6.022 .99568
29.06 17.59 1.350 6.233 .97097
29.53 16.38 1.365 6.443 .94800
29.97 15.14 1.382 6.650 .92672
30.35 13.94 1.399 6.853 .90700
30.70 12.81 1.417 7.054 .88874
31.01 11.79 1.435 7.250 .87176
31.29 10.87 1.453 7.441 .85594
31.54 i0.08 1.470 7.626 .84114
31.77 9.390 !1.487 7.805 .82723
31.98 8.807 1.502 7.977 .81410
32.17 8.316 1.516 8.141 .80165
32.35 7. 906 i. 528 8. 297 .78980
32.52 7. 568 i. 538 8. 445 .77 847
32.68 7 •292 i. 547 8. 584 .767 61
32.82 7.070 1.553 8.714 .75716
32.96 6.895 1.557 8.835 .74708
33.60 6.551 1.549 9.325 .70094
34.18 6.825 1.509 9.664 .65988
34.75 7.562 1.456 9.917 .62207
35.35 8.724 1.402 10.14 .58640
36.00 10.30 1.356 10.36 .55207
36.73 12.29 1.320 10.60 .51849
37.54 14.65 1.292 10.88 .48521
38.45 17.29 1.273 11.19 .45192
39.46 20.09 1.261 11.54 .41844
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TABLE II.- THEP/40D!G[AI<fC PROPERTIES OF EQUILIBR!IH_[ IP/DROG_: - Continued
O = 600 atxc
T, ZH ZS ZCp a log _




















































































































9.317 3.500 1.4oo !.048 2.7374
11.74 3.503 1.399 1.482 2.4364
13.54 3.572 1.339 1.-906 2.2146
14.20 3.644 1.378 2.080 2.i35 L
ik.77 3.728 1.367 2.237 2.06_4
15.27 3.813 1.356 2.381 2.0104
15.73 3.$94 1.346 2.517 1.9593
f I
16.14 3.974 1.337 2.o4_ 1.9135
16.52 4.061 1.328 2.76_ i. g721
16.88 4.166 i.319 2. _77 i. 6342
17.22 4.305 1.309 2.954 1.7992
17.55 4.505 1.298 3.085 1.76.66
17.37 4.777 1.286 3.1_80 1.7_60
15.18 5.142 1.274 3.271 1.7068
15.51 5. 614 1.263 3•360 1.6qS8
18.8.5 6.203 1.253 3.450 1.(]514
19.20 6.914 1.246 3.542 1.6246
19.5_ 7.750 1.240 3.639 1.5<_ 8
19.98 5.704 1.237 3.741 i._709
20.41 9.768 1.237 3.550 1.5L36
20.87 i0.92 1.238 3.968 1.5159
21.36 12.15 1.241 4.095 i. L875
21.8_ 13.41 1.245 4.232 1.4555
22.43 14.67 1.251 4.378 I.L258
23.01 15•55 1.258 4.535 1.3987
23.60 16.99 i. 265 4.7o2 i. _4683
24.22 17.93 1.274 4.878 1-377
24.84 18.64 1.283 5.063 1.-1074
25.46 19.10 1.293 5.254 i. £'[74
26.07 19.26 1.304 5.452 1.2453
26.66 19.12 1.316 p.sp3 1.2201
27.22 18.71 1.32..9 5. 556 1.1931
27.76 18•05 1.341 6..061 1.!675
28.25 17.21 1.355 6..265 i._43£
28 •71 16.25 1.370 6. 469 i. IL205
29.13 15.23 1.385 6.670 1.0)97
2'9.51 14.20 1.401 6.869 1.0799
29.86 13.20 1.417 7.065 1.0615
30. l_J 12.26 1.433 7.257 1.o444
30.46 ii.40 1.449 7. 445 1.0253
30.72 10.62 1.465 7.628 1.0133
30.96 9. 935 i.451 7. 806 •!39910
31.17 9.340 1.495 7.978 •}R573
31.37 6.824 1.509 8.143 .!T#305
31.56 5.383 1.521 8.30] .96100
31.73 8.009 1.531 8.451 •94949
31.59 7. 697 1. 540 8. 593 .K_648
32.04 7.435 1.546 5.728 .92789
32.71 6.762 1.554 9.253 . _$O08
33.30 6.793 i. 525 9.673 .!,3822
33.86 7.314 1.47 6 9.954 .40015
34.43 8. 249 1.423 i0.18 .76461
35.05 9.577 1.374 10.39 .7 9074
35.72 11.28 1.333 10.62 .6_793
36.46 13.33 1.302 i0.57 .66572
37.29 15.66 1.279 11.15 .63378
38.20 18.16 i.263 ii. 47 .60189

















































































































































































TABLE !I.- TI_PdiOD_Z_fO<EC PROPKERTIES OF EQUILIBRILE4 H%TDROG_T - CsntinRe&
= $00 arm
rT, LL ZS C. a
;'; _._To _T _ ? a-_ log !po
300 i.ooo o.3344+z 9.029 3.500 1.4oo 1.o48 2.$624
600 i.ooo .1'689+z 11.46
i,ooo i.ooo .1285+2 13.26
1,2oo i.ooo .155o+2 13.91
1,4oo i.ooo .1819+2 14.43
1,6oo i.ooo .2o95+a 14.9_
1,6oo I.OOO .2378+2 19.44
2,000 1.0o0 .2666+2 15.85
2,2oo i.ooo .2960+2 16._4
2,400 i.ooo .326o+2 16.59
2,600 i.ooi .3569+2 16.93
2,800 i.ooi .3888+2 17.29
3,000 1.oo3 .4223+2 17.57
3,200 1.oo5 .4579+2 17.63
3,400 1.oo9 .4961+2 18.2o
3,600 1.o14 .5376+2 18.52
3,800 1.o21 ._334+2 16.86
4,000 1.o3o .6340+2 19.21
4,200 1.o42 .69o4+a 19.59
4,400 1.057 .7532+2 19.99
3.503 1.399 1.482 2.5613
3.572 1.389 1.906 2.3395
3.644 1.378 2.080 2.2603
3.728 1.367 2.237 2.1934
3._12 1.356 2.381 2.1354
3.89_ 1.346 2.517 2.0842
3.973i 1.337 2.644 2.0384
4.0561 1.328 2.764 1.9970
4.154 1.320 2.878 1.9592
4.28 1.311 2.986 1.9242
4.46{ 1.300 3.087 1.8917
4.706 1.289 3.183 1.8611
5.02C 1.278 3.275 1.8321
5.43k 1.268 3.365 1.8043
5.94_ 1.258 3.454 1.7773
6.564 1.250 3.545 1.7508
7.291 1.245 3.640 1.7247
8.122 1.242 3.739 1.6985
9.049 1.240 3.845 1.6721
4,600 1.075 .8231+2 20.41 10.06 1.241 3.957 1.6454
4,800 1.096 .9007+2 20.86 ii.14 1.244 4.077 1.6182
5,000 1.122 .9863+2 21.34 12.26 1.247 4.206 1.59<95
5,200 1.151 .1080+s 21.84 13.40 1.253 4.344 1.5623
5,400 1.184 .i182+s 22.37 14.51 1.299 4.491 1.5336
5,600 1.221 .1293+s 22.92 15.57 1.266 4.648 1.5045
5,800 1.261 .1410+s 23.46 16.51 1.274 4.813 1.4752
6,000 1.304 .1934+3 24.05 17.31 1.283 4.987 1.4460
6,200 1.349 .1663+3 24.63 17.9! 1.292 5.168 1.4170
6,400 1.396 .1796+s 25.21 18.28 1.302 5.3561 1.3884
6,600 1.443 .1930+s 25.77 18.41 1.313 5.548 1.3606
6,800 1.490 .2065+s 26.32 18.29 1.325 5.744 1.3336
7,000 1.537 .2197+3 26.85 17.94 1.337 9.942 1.3078
7,200 1.581 .2327+s 27.34 17.38 1.350 6.141 1.2832
7,400 1.623 .2452+3 27.81 16.67 1.363 6.341 1.2599
7,600 1.662 .2571+3 128.25 15.85 1.377 6.539 1.2380
7,800 1.698 .268_+s !28.65 14.96 1.392 6.736 1.2174
8,000 1.732 .2790+s 29.01 14.06 1.406 6.930 1.1980
8,200 1.761 .2889+s 29.35 13.17 1.4221 7.122 1-1799
8,400 1.787 .2983+s 29.66 12.31 1-4371 7.310 1.1630
8,600 1.811 .3070+s 29.94 11.52 1.4521 7.495 1.1470
8,800 1.832 .3152+s 30.19 10.80 1.467 7.679 1.1321
9,000 1.851 .3228+s 30.43 i0.15 1.481 7.850 1.1179
9,200 1.867 .3300+3 30.64
9,400 1.881 .3369+s 30.85
9,600 1.894 .3433+s 31.03
9,800 1.905 .3495+s 31.21
i0,000 1.915 .3554+s 31.37
ll,O00 1.951 .3829+3 32.07
12,000 1.973 .4076+s 32.67
13,000 1.990 .4332+3 33.23
14,000 2.005 .4609+ s 33.79
15,000 2.023 .4922+3 34.38
16,000 2.043 .9284+s 35.02 10.69 1.343 10.63
17,000 2.068 .5709+3 35.72 12.56 1.308 10.87
18,000 2.098 .6207+s 36.50 14.69 1.283 ll.13
19,000 2.135 .6787+$ 37.39 17.01 1.264 11.43
20,000 2.177 .7453+3 38.29 19.38 1.252 11.76
9.570 1.495 8.019 1.1046
9.065 1.507 8.183 1.0919
8.627 1.519 8.340 1.0798
8.250 1.529 8.490 1.0683
7.930 1.537 8.632 1.0573
6.999 1.554 9.233 1.0079
6.845 1.533 9.662 .96521
7.210 1.489 9.969 .92677
7.995 1.437 10.21 .89118























































































































































































TABLE !I.- THERMODYNAMIC PROPERTIES OF EQUILIBRIUM HYDROGEN - Concluded
p = i000 atm
_' z z_: z! z__cm _ a log m_
OK RTo R R a o 0o
NH 2 NH NH+
300 !.0OO 0. 3844+z 8. 806 3"500 1.400 1.048 2.9593 0.1000+i
600 1.000 .7689+z ii.23 3" 503 1.399 1.482 2.6582 .lO00+z
1,000 1.000 •1285 +2 13.03 3"572 i. 389 1.906 2. 4364 .lO00+z
1,200 1.000 .1550+2 13.69 3.644 1.378 2.080 2.3572 .i000+_
1,400 1.000 .1819+2 14.26 3.728 1.367 2.237 2.2903 1.O000
1,600 1.0OO .2095+2 14.76 3.812 1.356 2.381 2.2323 1.0000















2,000 1.000 .2666+2 15.63
2,200 i.oo0 .2959+a 16.01
2,400 1.000 .3259+2 16.37
2,600 1.001 .3567+2 16.70
2,800 1.001 .3885+2 17.03
3,000 1.003 .4217+2 17.34
3,200 1.005 .4567+2 17.65
3,400 1.008 .4942+2 17.96
3,600 1.012 .5347+2 !18.27
3,800 1.018 .5789+2 18.60
4,000 1.027 .6275+2 18.94
4,200 1.037 .6813+2 19.30
4,400 1.051 .7409+2 19.68
4,600 1.067 .8068+2 20.00
4,800 1.086 .8796+2 20.50 10.44
5,000 1.109 .9598+2 20.95 11.46
5,200 1.136 .1047+3 21.42 12.50
5,400 1.166 .]_143+3 21.91 13.54
5,600 1.199 .1246+s 22.42 14.53
5,800 1.235 .1355+3 22.95 15.46
6,000 1.275 .1472+s 23.48 16.27
6,200 1.316 .1593+s 24.03 16.93
6,400 1.360 .1719+s 24.57 17.42
6,600 1.405 .1848+3 25.11 17.70
6,800 1.450 .1978+s 25.64 17.76
7,000 1.494 .2108+s 26.16 17.62
7,200 1.538 .2235+s 26.65 17.27
7,400 1.580 .2360+s 27.12 16.76
7,600 1.620 .2480+s 27.55 16.11
7,800 1.657 .2596+s 27.96 i15.37
8,000 1.692 .2705+s 28.34 i14•58
8,200 1.724 •2809+s 28.69 13.76
8,400 1.752 .2907+s 29.02 12.96
8,600 1.778 .2999+s 29.31 12.18
8,800 1.802 .3086+s 29.58 11.46
9,000 1.823 .3167+s 29.83 10.79
3.971 1.337 2.644 2.1354
4.052 1.329 2.765 2.0939
4.146 1.320 2.879 2.0561
4.267 1.312 2.987 2.0212
4.428 1.302 3.089 1.9887
4.647 1.292 3.185 1.9582
4.936 1.281 3.278 1.9292
5.308 1.271 3.368 1.9016
5.769 1.262 3.458 1.8748
6.325 1.254 3.548 1.$487
6.978 1.248 3.641 1.8229
7.723 1.245 3.739 1.7972
8.556 1.243 3.841 1.7715























9,200 1.841 .3244+s 30.06 10.18
9,400 1.857 .3316+-3 30.28
9,600 1.872 .3385+s 30.47
9,800 1.885 .3450+s 30.66
i0,000 1.897 .3513+s 30.83
ll,OOO 1.938 .3796+s 31.57
12,000 1.964 .4053+s 32.18
13,000 1.983 .4310+s 32.74
14,OO0 1.999 .4583 +s 33.29
15,000 2.016 .4889+s 33.87
16,000 2.035 .5239+s 34.49 10.30
17,000 2.058 •5647+s 35.16 12.03
18,000 2.006 .6123+ s 35.90 14.03
19,000 2.119 .6677+s 36.72 16.22
20,000 2.157 .7312+3 37.61 18.47
1.485 7.917 1.2075
9-635 1.497 8.084 1.1943
9-155 1.509 8.245 1.1818
8.734 1.520 8.399 1.1698
8.369 1.529 8.547 1.1584
7.237 1.553 9.181 1.1076
6.930 1.539 9.643 1.0641
7.172 1.499 9.973 1.O252
7.843 1.447 10.22 .98948
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TABLE I!I.- COMPARISON OF DATA - Concluded
(c) Heat capacity-constant pressure (cal/mole of He initial) (OK)
i atm 102 atm
T_
OK 2,000 4,000 2,000 4,000
K-P 8.492 83.68 7. 935 25.15
Ref. 9 8.798 82.49 8.255 24.40
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(a) Specific heat at constant pressure as a function of temperature at
several pressures.
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